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PREFACE. 



The following work has been mainly suggested by the expe- 
rience of twenty years as a mathematical instructor. Its aim is, 
to present the subject of Arithmetic in a plain and concise 
manner. 

The end of Arithmetic is not merely to teach rules and work 
examples, but to give the mind capability, to fit it for research ; 
hence, to multiply rules till every species of problem has its own 
specific rule, is to defeat the possibility of a good arithmetician. 
It leaves the student nothing more than to commit the rules and 
work the examples. He becomes a book student, and a book 
student only, and, after having passed brilliantly through his 
Arithmetic, may find himself utterly unable to calculate the worth 
of the first load of wood brought to his door. What is needed 
is less book and more thought, less rule and more judgment. 
The student must be taught to think for himself When a 
mathematical principle is stated, it is a thousand-fold better for 
him to make the application by his own common sense than to 
be guided by either teacher or rule. To master a problem 
unaided is victory ; it gives new courage and conscious ability. 
There is moral power in '*I did it without aid.'' 

It has been the purpose of the author to draw as much as 
possible from the pupil, and, induce that accuracy which will give 
him confidence in his own abilities and computations. 

The method of classification and arrangement .has been most 
successful with the author in his own school room, and, it is 
believed, will commend itself to every teacher of mathematics. 

The more prominent features of the work are embraced in the 
following points, viz : 

1st. The Analysis of Arithmetic on page 11, and that of ea.Q.1\ 
Part, on pages 12, 114, 144, 196, 22*1, and ^^^. "Y^Xi^^^ V^ 



lY PBEFAOE. 

be found to aid both teacher and pupil, and should be carefully 
examined. 

2d. The omission of all that may be readily understood, 
thereby materially condensing the whole work. 

3d. The generalization of rules. Thus, the Rule of Addition 
is first applied to abstract numbers, and to this extent it must 
be understood. It is not necessary that the pupil understand all 
its various applications before advancing ; it is sufficient that he 
understand its application to the particular subject in hand. As 
he advances the pupil will perceive its application to Decimal 
Fractions, afterward to Denominate Numbers, and thus finally 
comprehend it in its fullest extent. The rule then becomes to 
him a General Rule for Addition. 

4th. The general use of Decimal Fractions, especially in De- 
nominate Numbers and Interest. This will be appreciated as 
the pupil advances. 

6th. The method of securing accuracy, by both scholar and 
teacher, without the disadvantages of a key, or of the answers 
in the body of the work or at the end of the book. 

6th. The review at the end of each Part. 

7th. The general principles and classification of Fractions. 

8th. The exposition of the entire subject of Denominate 
Numbers, giving a complete view of the origin of the Units of 
Measure, and their dependence upon one another ; also the U. S. 
Standards of Weights and Measures. 

9th. The classification of subjects under Per Coptage, sur- 
mounting the less before the greater difficulty. 

And 10th. The addition of new rules and subjects. 

Besides these, there are many minor points which will aid in 
elevating the standard of qualification among teachers, improve 
their methods of imparting instruction, and assist the pupil in 
gaining a thorough, practical knowledge of the principles of 
Arithmetic. 

SILAS L. LOOMIS. 

Washington. D. C, Nov. 1st, 1868. 
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ARITHMETIC. 



PART I. 



DECIMAL SYSTEM OF NUMBERS, 

DIVISION I. 

WHOLE NUMBERS. 



CHAPTER I. 

PRIMARY RULES. 



Article I. A unit is a single thing. 

3. A number is a unit or a collection of units. 

3» Arithmetic is that part of the science of mathematics which 
treats of the nature and properties of numbers. 

Its application is called an art. 

All arithmetical calculations are dependent on the following 
simple fundamental operations; viz., Notation, Numeration, 
Addition, Multiplication, Subtraction and Division 



Of what does Part 1st treat? Diyision 1st? Chapter 1st? What are 
Primary Rules? 1. What is a unit? 2. A number? 3. Arithmetic T 
When is it called an art? Upon what do arithmetical calcul^Xioiv^ ^«^^\!i^\ 
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SECTION I. 
NOTATION. 

41, Numbers are generally expressed in three ways, viz. : 

1. By language, called the Written Method. 

2. By letters, called the Roman Method. 

3. By figures, called the Arabic Method. 

5. Notation is the art of recording numbers by any of the 
above methods, or by other symbols. 

6. The written method is seldom used for numbers above 

ten. 

§ 1. Roman Notation. 

7. The Roman method of notation expresses numbers by the 
seven following letters, viz., I, V, X, L, C, D, M, and their 
combinations. 

TABLE. 



I denotes 

II 

ni 

IV 

V 

VI 

vn 

VIII 

IX 

X 

XI 

XII 

xin 

XIV 

XV 

XVI 

XVII 

XVIII 

XIX 

XX- 

XXI 

XXX 



«< 

(I 

(I 

tt 

tt 

tt 

tt 

« 

It 

tt 

tt 

tt 

tt 

tt 

tt 

tt 

u 

tt 

tt 

tt 



one. 

two. 

three. 

, four. 

five. 

six. 

eight. 

nine., 

ten. 

eleven. 

twelve. 

thirteen. 

...;...foarteen. 

fifteen. 

...sixteen. 

seventeen. 

eighteen. 

nineteen. 

twenty 

twenty«-one. 

thirty. 



(( 



« 



(( 



« 



XL denotes 

L 

LX 

LXX 

LXXX 

C 

CI 

CX 

CL......' 

CO 

CCC 

CD 

D 

DC 

CM 

M 

MD 

MDLXVI.. 
ini/*** ••••••• 

MDLXVI . 



M forty. 

fifty. 

sixty. 

seventy. 

eighty. 

ninety. 

" one hundred. 

" one hundred and one. 

" one hundred and ten. 

" one hundred and fifty. 

" two hundred 

• 

" ••• three hundred. 

four hundred. 

" five hundred. 

" MX hundred. 

" nine hundred. 

** one thousand. 

" fifteen hundred. 

" fifteen hundred and sixty-six. 
fifteen hundred thoumnd. 

1500066. 

MDLXVIL « 1567000. 



tt 



tt 



tt 



Of what does Section Ist treat? 4. In how many ways are numbers ex- 
pressed ? 5. What is Notation ? 6. Why is the written method seldom 
used ? 7. What is the Roman method of expresBicg numbers 7 What is the 
value of each letter by itself? 



NOTATION. 15 

8« Repeating a letter repeats its yalue ; thas, II. denotes two. 

9. A letter of less value standing before one of greater valae, 
takes its value from the greater ; but standing after it, adds its 
value to the greater ; thus, IV. four ; YI. six. 

I©. A line over a letter or several letters, increases the value 
one thousand times ; thus, Y. five, Y. five thousand. XL. forty. 
XL. forty thousand. 

II. This method, formerly used by the Romans for general 
computation, is now used to denote the divisions of parts, 
chapters, sections, &c., of discourses and books, numbers on 
dial plates, &c. 

EXAMPLES. 

1. Express fifteen by the Roman method. 

2. Twenty-one. Forty-one. Seventy-one. 

3. Thirty-seven. Ninety-seven. One hundred and seven. 

4. Eighty-six. Forty-three. 

5. Two hundred eighty. Three hundred seventy-six. 

6. Five hundred thirty-six. Eighty-seven. 

7. What does XIX denote ? LXI ? LXL? XC ? 

8. DC? CDC^ DCD? DM? _ 

9. XLYIII? XLY? XXI X? LIXY? LXIY? 

10. MDCCDLYIII? MDCCCLYIII? 

11. Express forty in two ways. 

12. Express fifty-seven in two ways. 

13. How many ways can you express five hundred? 

14. Express seventy-six in the usual form. 

15. Express fourteen hundred ninety-two. 

8. How is the value of a letter affected by repetition ? 9. How is the 
value determined when two or more letters are combined? 10. What effect 
will a line, when placed over the letter, have on its value? 11. Where was 
this method in general use ? For what is it now used ? Are large numbers 
or small ones now expressed by it? Can y')u assign a reason why its use 
was discontinued? 
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§ 2. Arabic Notation, 

13, The Arabic method of notation expresses numbers by 
the ten following characters or figures, viz., 1, 2, 3, 4, 5, 6, 7, 
8, 9, 0, and their combinations. These characters were called 
digits by the Romans, and ciphers by the Moors. Hence, the 
word ciphering. 

TABLE. 



1 

2 

3 

4 

6 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

30 

40 



denotei one. 

« two. 

" three. 

" four. 

« five. 

(( 

(t ^^^^^^ 

« 
U 

U 

tt 
it 

......... ....... ........I 

a 



u 
u 
u 
u 
u 
u 
It 
u 
tt 
tt 



SIX. 

seven. 

eight. 

nine. 

ten. 

, eleven. 

twelve. 

,... thirteen. 
....fourteen. 

fifteen. 

sixteen. 

..seventeen. 
... eighteen. 
... nineteen. 

twenty. 

twenty-one. 
twenty-two. 

thirty. 

forty. 



50 

100 

101 

102 

110 

111 

112 

120 

121 

130 

140 

200 

800 

1000 

1001 

1010 

1100 

1020 

1200 

2456 

1859 

2500 



denotes fifty. 

" one hundred. 

one hundred and one. 

I one hundred and two. 

I one hundred and ten. 

one hundred and eleven. 

one hundred and twelve. 

.one hundred and twenty. 

....one hundred and twenty-one. 

" one hundred and thirty. 

" one hundred and forty. 

" two hundred. 

" three hundred. 

" one thousand. 

" .' one thousand and one. 

" one thousand and ten. 

«- one thousand and one hundred. 

one thousand and twenty. 

one thousand and two hundred. 

two thousand four hundred and 
fifty-six. 

one thousand eight hundred and 
fifty-nine. 

two thousand and five hundred. 



« 



(( 



13. All numbers except the first nine are expressed by com- 
binations of figures ; hence, these nine are called significant 
figures or digits. 



12. What is the Arabic method of expressing numbers? What are 
digits ? What is ciphering ? 13. How are all numbers aboye 9 expressed ? 
What are significant figures? Why? 



NOTATION. IT 

14:. The combinations take place according to certain laws, 
as follows : — 

1. A figure in the first or unit place expresses its simple value, 
and is called a number of the first order, or order of units ; thus, 
6, six ; 7, seven. 

2. A figure in the second or tens place expresses ten times its 
simple value, and is called a number of the second order, or order 
of tens, thus ; 20, twenty ; 30, thirty. 

3. A figure in the third place or hundreds expresses a hun- 
dred times its simple value, and is called a number of the third 
order, or order of hundreds ; thus, 400, four hundred. 

4. Hence, ten of the first order niake one of the second ; ten 
of the second make one of the third ; ten of the third, one of 
the fourth ; and generally, ten of any denomination make one of 
the next higher. 

This is called the decimal system of numbers. 
' 15. A number is written by writing the figure of each order 
as it was expressed by the language, supplying the places of all 
orders not named with ciphers. 



EXAMPLES. 

16. Write seventy-five. 

17. Write four hundred and twelve. 

18. Write seven hundred and forty-five. 

19. Write four hundred and thirty. 

20. Write four hundred and three. 

21. Write fourteen hundred and eighty. 

22. Write twenty-eight hundred and one. 

23. Write eighteen hundred and fifty-nine. 
. 24. Write forty hundred and sev^n. 

14. 1. What does a figure in the 1st place express ? 2. In the 2d placet 
3. In the 3d place ? 4. What is the general law of combination ? What 
is this system called? 15. How is a number written ? What is meant by 
supplying the places of all orders not named, with ciphers Y 

2* 
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NUMERATION. 



SECTION II. 
N U M ERAT ION . 

16. Numeration is the art of reading numbers expressed 
by any method of notation. 

17. Arabic Numeration is the art of reading numbers ex- 
pressed by figures. This may be done by the French Method or 
by the English Method. 

§ 1. French Method, 

18. By this method the first three orders constitute a period, 
called a period of units. 

2. Every three succeeding orders constitutes a new period. 

3. The orders in every period are the same, viz., units, tens, 
and hundreds. 

4. The names of the periods commence with units, and pro- 
ceed to the left, as follows : — 



Units. 
Thousands. 
M -illions. 
B -illions. 
Tr -illions. 
Quadr-illions. 
Quint -illions. 
Sext -illions. 
Sept -illijons. 
Oct -illions. 
Non -illions. 



TABLE. 

Decillions. 
Un -decillions. 
Duo -decillions. 
Tri -decillions. 
Quatuor-decillions. 
Quin -decillions. 
Sex -decillions. 
Septem -decillions. 
Octo -decillions. 
Novem -decillions. 



Vigintillions. 
Un -vigintillion. 
Duo -vigintillion, &c. 
Tri -gintillion, &c. 
Quatuor-gintillion, &c. 
Quin -gintillion, &c. 
Sex -gintillion, &c. 
Septem -gintillion, &c. 
Octo -gintillion, &c. 
Novem -gintillion, &c. 



Qa«drillions. 

7 6 8. 



TriUions. 

4 6 5. 



FRENCH NUMERATION TABLE. 

Billions. Millions. Thousands. Units. 

4 7 3. 5 2 9. 8 2 0. 5 4 2. 



1 6. What is Numeration ? 1 7. What is Arabic Numeration ? 18. What is 
the French Method ? How many orders in every period ? What are they ? 
What are the names of the periods ? Do you numerate by repeating the 
names of the orders or the names of the periods ? 
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19, A number is written by writing the figures of each period 
as they are expressed by the language, supplying the places of 
all periods and orders not named, with ciphers. 

20« A number is read by expressing the units of each period 
by itself, together with the name of the period commencing at 
the left hand, and reading each period as if alone. 

EXAMPLES. 

25. Read 45. 67. 921. 6072. 

26. Read 4021. 87601. 427. 3001 

27. Read 3006. 20041. 821. 56876. 

28. Read 783622. 845687845. 

29. Read 87600426. 40007804004. 
IW. Read 87430000426. 500070821 . 

31. Read 78007842003261. 

32. Read 84263687000007842636842684560. 

33. Read 42600800000067820008426000008564321. 

§ 2. English Method 

21, By this method the first six orders constitute a period, 
called units. 

2. Every six succeeding orders constitute a new period. 

3. The orders in every period are the same, viz., units, tens, 
hundreds, thousands, tens of thousands, and hundreds of 
thousands. 

4. The names of the periods are the same as in the French 
Method, except thousands. 

5. Numbers are written and read by the same rule as in the 
French Method. 

ENGLISH NUMERATION TABLE. 
TrillionB. Billions. Millions. 

76846 5. 47352 9. 82054 2. 6743 68. 

This method is but little used. 



19. How is a number written? 20. How read? 21. How does tho 
Enjrlish Method differ from the French? What is the difference between 
writing and reading numbers ? Why is the English Method little used ? 



20 DEFINITIONS. 

DEFINITIONS. 

33, 1. An Abstract Unit refers to no particular thing or 
quantity. 

2. A Concrete Unit refers to some particular thing or quantity. 

S3. 1. Numbers are called abstract when they do not repre- 
sent quantity, or when their unit is abstract. 

2. Numbers are called concrete when they do represent quan- 
tity, or when their unit is concrete. 

3. A Denomination is a name for a concrete number. 

4. A Quantity is anything that may be measured. 

24. 1. A ^'Question,'' "Problem,'' or an ^'Example," in 
Arithmetic, is a statement requiring a solution by numbers. 

2. The application of numbers according to some law in a 
solution, is called an ** Operation," and 

3. The statement of that law is the " Rule." 

4. The result obtained is the " Answer.'* 
3tS. An Axiom is a self-evident truth, as, 

1. The whole is greater than any of its parts. 

2. A part is less than the whole. 

3. The sum of all the parts is equal to the whole. 

4. If equals be added to equals, the sums will be equal. 

5. If equals be taken from equals, the differences will be equal. 

6. Quantities which are Qqual to the same quantity, are equal 
to each other. 

7. If a quantity be multiplied, ai>d then the product divided 
by the same quantity, its value will not be changed. 

8. If a quantity be divided, and then the quotient be multi- 
plied by the same quantity, its value will not be changed. 

22. What is on Abstract Unit? Meaning of nbFtract? 2. What is a 
Concrete Unit? Meaning of concrete? 23. 1. What are Abstract Num- 
bers? 2. What are Concrete Numbers? 3. What is a denomination? 
4. What is a quantity? 24. 1. What is a Question or Problem? 2. What 
is an Operation? 3. What is a Rule? 4. What is an Answer? 25. What 
is an Axiom? Repeat axioms 1, 2, 3, 4, 5, 6, 7, 8. Repeat any other 
axioms you may think of 
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SIGNS. 



36* Signs are used for indicating relations or operations; 
thus, 

1. : : or = denotes equality between two quantities. 

2. -\- PluSj denotes more, or addition. 

3. X or . denotes multiplication. 

4. — Minus denotes subtraction. 

5. — or -f- or : denotes division 

6. or ( ) denotes that all the quantities under or within, 

are subject to the same operation. 



26. What are signs used for in Arithmetic? What are the signs for 
equality? Which one is generally used? What is the sign plus used 
for? Why do "we have it? Which sign of multiplication is preferable? 
Why ? Can you give instances where these different signs for division are 
used? What is a sign for substraction called? What is meant by subject 
to the same operation? Whatisaunit? What is a number ? How many 
ways of expressing numbers in general use ? How many methods of Arabic 
Numeration ? What is a concrete number ? What is a denomination ? 
What is Arithmetic ? What is meant by Primary Rules ? What are they ? 
What is the difference between Notation and Numeration? How many 
kinds of notation in general use ? What is the difference between them ? 
What are the names of the orders in the French Method of numeration ? 
What are the names of the orders in the English Method ? AVhich method 
is preferable ? Why? What are the names of the 1st ten periods? Of 
the 2d ten ? Of the 3d ten ? Of the 4th ten ? Of the 5th ten ? Is there 
any end to the periods ? Are they the same in the English and French 
Methods ? What is a question ? What is an axiom ? Repeat the French 
Numeration Table. Repeat the English Numeration Table. What is the 
difference ? What is the difference in the orders ? Why is the French 
Method preferable ? 
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SECTION III. 

ADDITION. 

27, Addition is the process of finding a number that ex- 
presses as many units as the numbers to be added contain. 
38. Terms are the numbers to be added. 
20. The amount or sum is the result of addition. 

PROB. I. — To ADD SEVERAL NUMBERS. 

Rule. — 1. Write the like denominations of the several terms 
under each other. 

2. Add the numbers in the lowest denomination, 

3. Find how many of the next higher denomination this sum 
will make, and (writing down the remainder) add it to the 
sum of the numbers in the next denomination, 

NoTB 1. — Addition may be facilitated by reading only the amounts as 
"we add. Also by adding two columns at once. 

NoTB 2. — The pupil should never accustom himself to apply proof. The 
first process should be correct. 

This note is applicable to the entire course of mathematies, as well as the bustr 
ness transactions of life. 

Illustration. — Add 27, 185, 7^8 and 235. 

Adding the column of units, it amounts to 25 ; 
that is, 2 of the next denomination, tens, and 5 
remainder. Writing down the remainder, 5, under 
the column of units, we add the 2 tens to the next 
column, which amounts to 21 ; that is, 2 of the next 
denomination, hundreds, and 1 remainder. Writing 
down this remainder, 1, under the column of tens, 12 16 
we add the 2 to the next denomination, hundreds, 
which amounts to 12. This being the last denomination, we 
write the entire result. 



Hund. 

Tens. 

Units. 


2 7 


1 8 5 


7 6 8 


2 3 6 



27. What is addition? 28. What are terms? 29. What is an amount? 
What is problem 1? What is first to be done in addition? Why? 
What second ? Third ? Repeat the Rule. What two methods of facili- 
tating addition ? Why is not proof required ? 
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EXAMPLES. 



34. What is the sum of forty-nine, twenty-seven, ten, fifty-six, 
thirty-four, eighty-six and seventeen ? 

35. What is the sum of one hundred and six, five hundred 
and twelve, one thousand forty-two, and twelve ? 

36. What is the sum of eight hundred and six, two thousand 
and four, seven thousand and thirty-one, five thousand and 
eighty-seven, six hundred thirty-one ? 

37. What is the sum of seven, nineteen, forty-seven, three 
hundred and forty-six, nine hundred and eight, sixteen hundred 
and thirty-seven, nine hundred seventy-six, sixteen thousand 
eight hundred and fifty-nine ? 

38. What is the sum of nine hundred twenty-seven thousand 
eight hundred and fifty-seven, six hundred seventy-three thou- 
sand and eighty-three, two hundred seventy-eight thousand nine 
hundred and six, and twenty-eight thousand five hundred and 
fifty-one ? 

39. What is the sum of all the odd numbers to fifty-seven, 
inclusive ? 

40. What is the sum of all the even numbers to sixty, inclu- 
sive? 

41. What is the sum of all the numbers to forty-one, inclusive ? 

42. What is the sum of all the odd numbers up to one hun- 
dred ? 

43. What is the sum of all numbers to one hundred ? 

44. How many times does a common clock strike in a day ? 

45. How many days are there in the winter months ? 

46. How many days in the spring months ? 

47. How many days in the summer months ? 

48. How many days in the fall months ? 

49. How many days from the 20th of September to the 20th 
of March ? 

50. What is the sum of all the answers on this page ? 

Ans. 1967400 or 2. 
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51. How many days from the 20th of March to the 20th of 
September ? 

52. Add 71, 26, 43, 57, 93, 46 and 93. 

53. Add 93, 56, 37, 93, 87, 34, 56, 82, 328, 463, 987, 576, 
327 and 93. 

54. Add 123, 426, 83, 8, 467, 1042, 6821, 758, 56, 787, 
3274 and 33. 

55. Add 764, 9423, 436, 8004, 96826, 4263, 463, 987684, 
563468, 34568, 87 and 36. 

56. Add 57, 2693, 4684, 3268, 4261, 76821, 426, 493, 68, 
368, 426, 938, 426 and 57682. 

57. Add 3156823, 4568263, 42684, 3826, 4768, 43680040, 
368463, 784 and 5789. 

58. Add 568426, 367846, 468263, 42682, 436, 98732, 5687, 
42687 and 789. 

59. Add 789, 987, 842, 678, 987, 498, 789, 678, 937, 867, 
489, 569, 876, 937 and 888. 

60. Add 647, 987, 567, 489, 778, 4682, 989, 797, 878, 979, 
898, 979, 898 and 9. 

61. Add 9346, 8784, 5679, 6787, 9899, 7687, 9799, 8687, 
9899 and 9362. 

62. Add 98, 79, 88, 78, 56, 98, 87, 96, 98, 87, 68, 86. 97, 
79, 87, 78, 96, 69, 78 and 87. 

63. Add 4684567, 987684, 5678456, 789426, 4369876, 
5682681, 567856, 94156, 78421 and 74. 

64. Add 5678426821, 56878426987, 78567942685728956 and 
784568. 

65. James Brace bought 6 cows for $176.50, a yoke of cattle 
for $168.75, a cart for $19.31, a carriage for $157.87, a saddle 
for $19.87, and a harness for $47.68. What did it all cost ? 

66. Henry Wallace and James Stanley went hunting and 
brought home the following game, viz : 78 robins, 237 rice birds, 
38 woodcocks, 12 pheasants, 98 partridges, 76 squirrels, 27 rab- 
bits and 1 deer. How many animals did they get ? 

67. What is the sum of all the answers on this page ? 

Ans. 78668005321 77W26. 
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68. There are 22 bones in the head, 56 in the trunk, 69 in 
the superior extremity, and 64 in the inferior extremity. How 
many belong to the skeleton ? 

69. There are 2 incisor teeth, 1 cuspid, 2 bicuspid, 3 molar 
on each side of each jaw in a grown person, and 20 milk teeth 
have been extracted. How many teeth in all ? 

70. The population of New York, in 1850, was 3,097,394 ; of 
New Jersey, 489,555; of Pennsylvania, 2,311,786; of Dela- 
ware, 91,532. What was the population of the Middle States 
in 1850 ? 

71. There are 427 histories, 186 law books, 73 medical works, 
686 scientific, 417 theological, 379 memoirs, and 1396 vols, on 
general subjects, in a library. How many vols, in the whole ? 

72. In a jschool there are 25 boys in the higher department, 
and 20 in the primary. In a quarterly report 7 boys had 867 
merit-marks; 9 boys, 896; 12 boys, 917; 11 boys, 987; and 6 
boys, 642. How many credit-marks in all ? 

73. Stephen bought 6 hens for $1.50, and gave them 1 bushel 
of corn at 80 cents, and 2 bushels of meal at 97 cents per bushel ; 
also paid a carpenter $J187 for a coop. How much money did 
he expend for his hens ? 

74. S. A. Plant bought 27986 pressed brick, 19867 hard 
brick, and 31876 soft brick, to build a house. How many 
in all ? 

75. There were also used 96784 feet of clear lumber, 4786 feet 
middling, 78465 spruce, and 47986 feet hard pine. How many 
feet in the house. 

76. Edwin Green has in one farm 78 acres of grass land, 168 
acres planted with corn, 258 acres with wheat, 437 acres of 
wood-land, and 38 pasturage- On another farm, 367 acres of 
rice, 157 of cotton, and 527 of wood-land ; and has two land 
warrants of 160 acres each, located in Kansas. How many 
acres does he own ? 

77. What is the sum of the answers on this page ? 

Ans. 6309309. 
ft 
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78. A man paid $17.68 for 2 bbls. of floor; $11.76 for 90 
of sugar ; $2:3.98 for a bbl. of pork ; $17.83 for a bbl. of beef; 
$38.57 for a cask of molasses; $9.87 for a bbl. of rice; $8.76 
for a cask of salt. What was the amoant of his bill ? 

79. There was imported into the United States during the 
year ending June 10th, 1852, unmanufactured cotton from the 
following places, viz. : 



it 



ti 



England 100 lbs. 

Brit. Am. Colonies. 140280 

New Granada 69838 

What was the entire amount ? 

80. The following was the import of teas for 1852. 



Dutch West Indies.. 22474 Iba. 
British West Indies. 6756 " 
France 5100 " 



England 831b8. 

China 28521230 



Putch East Indies. . . 7779 lbs. 
British East Indies.. 49260 " 

What was the whole amount received ? 

81. The following was the import of coffee for 1852. 



II 



Holland 2508988 lbs. 

Dutch W. Indies. 1976286 



<( 



729 



Good 



238 



49740 



(I 



li 



II 



<i 



it 



tt 



Asia generally... 580 lbs. 
Dutch E. Indies. 10203910 *' 
Dutch Guiana... 25357 
British E. Indies 2074729 
British West In- 
dies 2291740 

Cuba 2846091 

Cape Yerde Is.. 1376 

Mexico..... 135348 

New Granad a . . . 54783 
Brazil 138156506 



II 



(I 



It 



II 



tt 



ti 



Malta..... 

Cape of 

Hope 

Manilla and Phil- 
lipian Islands. 

Spanish West In- 
dies 125034 

Hayti 18446584 

Central America. 240321 

Venzuela 13996027 '* Africa generally 524289 

"What was the whole amount of coffee imported ? 

82. The population of Great Britain by the census of 1851, is, 

England and Wales 8762588 Males. 9160180 Females. 

Scotland 1363622 '' 1507162 

Ireland 3176727 " 3339067 

Islands in the British Seas 66511 *' 76405 

Army and Navy out of the kingdom, 167604 males. 

What was the population of Great Britain in 1851 ? 



II 



II 



II 



(I 
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83. Ohnrch statistics for New England, are (censas 1852), 

Churches. Cost 



Maine 851 accommodating 304477 persons. 



« 



« 



u 



II 



II 



233892 
226444 
682908 
98736 
305249 



$1712152 
1401586 
1213126 

10205284 
1252900 
3554894 



New Hamp. 602 
Vermont.... 564 

Mass 1430 

R. 1 221 

Conn 719 

How many churches in the New England States t 

84. How many persons will they accommodate ? 

85. What was the value of church property in New England ? 

86. The population of New England is as follows : (census 
1850). 

Maine 517117 Native. 31456 Foreign. 



N. H 261501 

Vermont.. 232086 

Mass 695236 

R.1 102641 

Conn 292653 



<i 



II 



II 



II 



II 



13571 

32831 

160909 

23111 



584 Unknown. 
178 
323 
3539, 
135 
794 



(t 



it 



II 



ti 



tt 



37473 

What was the native population of New England f 

87. What was the foreign population of New England f 

88. What was the entire population of New England ? 



(89.) 


(90.) 


(91.) 


(92.) 


758 


8426 


78957 


9878642 


869 


3795 


48674 


9697879 


494 


9899 


78788 


8789988 


676 


8978 


99899 


7897897 


■899 


7356 


88789 


5698987 


978 


5687 


75437 


7987896 


589 


6979 


69798 


8898987 


797 


8989 


78983 


9547899 


989 


3798 


89879 


8769989 


859 


7897 


97798 


9878778 


784 


9489 


88989 


7638899 



93. What is the sum of the answers on the last two pages ? 

Ans. 371788852. 
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SECTION IV. 
MULTIPLICATION. 

30. Multiplication is a short process of obtaining the result 
of adding a number to itself a certain number of times. 

31. The Multiplicand is the nuniber to be added to itself, 
and may he concrete (253). 

33. The Multiplier is the number of times the multiplicand 
is taken as a term, and must always be considered as an ab- 
stract number (23). 

33. The Product is the result of multiplication. 

34. The Factors of a Number are such numbers, as being 
multiplied together, will produce the given number. Any factor 
may be a multiplier. 

3tS. A Square Number is the product of a number multiplied 
by itself. 

36. The Square Root of a Number is the number which is 
multiplied by itself to produce the given number. 

PrOB. II. — To MULTIPLY 8ETERAL NUMBERS. • 

KuLE. — 1. Multiply tT\^ number of the lowest denomination 
by the multiplier, and set down the result, if less than a unit 
of the next denomination. 

2. If greater, then find, how many of the next denomination 
a will make, and (writing down the remainder) add it to the 
product of the next denomination and the multiplier, 

3. Place the numbers of like denominations under each 
other in the partial products. 

4. The amount of the partial products ivill be the requi?^ed 
answer, __j 

80. What is Multiplication? 31. What is the Multiplicand ? What is 
a concrete number? What is meant by the multiplicand's being concrete? 
32. What is a multiplier? What is an abstract number? Why must the 
multiplier be abstract ? 33. What is a product? 34. What are factors? 
Why may any factor be a multiplier ? 35. What is a square nuniber ? 36. 
What is a square root? What is the first thing to be done in multiplica- 
tion? Second? Third? Fourth? Give the rule for multiplication. What 
is a denomination? What is a unit of a denomination? What are like 
denominations ? 
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Illustration 1. — Multiply 478231 by 6. 

Multiplicand, 478231 
Multiplier, 5 

^728. 2391155 

The first product, 5, being less than a unit of the next deno- 
mination, tens, we set it down ; then say 3 times 5 are 15, which 
makes 1 of the next denomination and 5 remainder ; set down 
5 and add 1 to the next product, 10, making 1 1 ; this will make 
1 of the next denomination and 1 remainder ; add 1 to the next 
product, 40, making 41 ; set down 1 and add 4 to the next pro- 
duct, 35, making 39 ; set down 9 and add 3 to the next product, 
20, making 2:3, and write the whole amount. 

Illustration 2.— Multiply 468263 by 38264. 

Multiplicand, 4682631 
Multiplier, 38264 / factors. 

1873052 = 4 times the Multiplicand. 

2809578 == 60 " ** 

936526 =200 
3746104 = 8000 
1404789 = 30000 



Partial 
Products. 



< 



Ans. 17917615432 or Product. 
In the above we proceed as in 111. 1, and multiply by each 
fignre separately. Then add the partial products. 

EXAMPLES. 

94. Multiply 43243 by 2. 

95. Multiply 623845 by 3. 

96. Multiply 786982 by 4. 

97. Multiply 426826 by 12. 

98. Multiply 784278 by 7. 

99. What is the sum of all the answers on this page ? 

Ans. 15717807. 

Do yon nnderstand the illustrations ? Which is the most difficult part to 
nndeifltand T How would you change it? Will you give a better one T 

8* 



80 MULTIPLICATION. 

100. Multiply 9878947 by a 

101 . What would 47 hats cost at 87 cents each ? 

102. How much would 27 cords of wood come to at $6.18 
per cord ? • •• 

103. Henry Brown bongnt 16 cows at $17.50 apiece, 4 pairs 
of oxen at $145 a pair, and 4 horses at $217 apiece. What did 
the whole cost ? 

104. Thomas Bowie hired 6 servants 8 months for $12 per 
month each ; he paid $27 per month rent for a farm ; bought 
117 bushels of corn at 73 cents per bushel ; 67 bushels of oats 
at 43 cents per bushel. At the end of the season he sold 617 ^^ 
bushels of wheat at $2. 14 per bushel ; 1437 bushels of corn at 
93 cents per bushel. Did he gain or lose ? 

105. What will 1782 sheep cost at $4.78 per head ? 

106. James Allen sold 479 yards of cloth at $1.97 per yard, 
and 628 yards at $2.47 per yard. What did he get for both 
pieces ? 

107. Which would you prefer, to sell 57 acres of land for $74 
per acre, qr sell the whole for $4000 ? 

108. Bought 1396 pine-apples for 8 cents apiece; 587 Were 
decayed, and I sold the rest for 12 cents apiece. Did I lose or 

gftin ? 

109. Which is the most, 13 times 17 or 12 times 18 ? 

110. Which is the most, 14 times 16 or 15 times 15 ? 

111. Which is the most, 11 times 19 or 12 times 18? 

112. How many beats of the pulse, in a day at 70 per minute ? 

113. How many in a week ? , \ 

114. How many in a year of 365 d^s? 

115. How many in a lifetime of 70, years ? 

116. How many times would a man, 62 years old, breathe at 
18 per minute ? 

117. How many cubic ifl-chesi pf;ftir^wou],4 he inhale if he in- 
haled 23 each time ? 

1 18. What is the sum of tlie answers on this page ? 

- Ans. 16780914173. \ 
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119. In a book there are 7 vols., each Tolnrae containing 347 
pages, and 3471 ems on a page. How manj ems in the entire 
work ? 

120. There are at work on the United States Capitol Exten- 
sion 1000 men. What will it cost per month (of 30 days) if 
they are paid $2.57 for each day's labor ? 

121. What will a granite block weigh that contains 1297 cubic 
feet, if each cubic foot weighs 63 lbs ? 

122. William Denny bought 58 marbles, and gave 3 cents for 
2; he bought 16 bat-balls at 17 cents a-piece; 19 foot-balls at 
$2.37 a-piece. What did the whole cost ? 

123. Samuel Slater bought 47 lbs. of sugar at 14 cents per 
pound ; 19 galls, of molasses at 87 cents per gallon ; 138 lbs. 
of ham at 16 cents per pound ; 27 bbls. of flour at $11.86 ; 236 
bus. of wheat at $1.47 cents per bushpl. What did the whole 
cost ? 

124. How many days from the birth of our Saviour, to Jan. 
1st, 1858, counting 365 days in a year, and adding in 446 days 
for leap years ? 

125. Suppose there are 214578 persons in Boston and its 
immediate vicinity ; what are they are all worth if each is worth 
$4178.56? 

126. The United States contains about 28987637 persons. 
Suppose each pays a tax of 7 cents and 9 mills. What would 
the revenue amount to ? 

127. James Baldwin bought of Titus Baker, 

14 yds. of cotton cloth, @ 11 cents ==» 

19 " of French flannel, @ 63 cents « 
43 '* of black broadcloth, @ $5.47 = 

78 '* of silk barege, @ 78 cents = 

39 '* of Pongee hkf. @ 98 cents « 

137 " of black lace, @ $2.37 = 

63 " of Brussels carpet, @ $3.48 =» 

What did the bill amount to ? 

128. What is the sum of the answers on this page ? 

Ans. 91968764743. 
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129. What would it cost to forward 1789 bbls. of flour to 
rtah, at $57.86 per barrel ? 

130. What is the New York and Erie rail road worth at 
19787.56 per mile. Length, 444 miles ? 

131. What was the value of the cotton imported from the 
iTest Indies during the year 1852, at 7 cents per pound ? 

132. What was the entire value of all imported f 

133. What was paid for tea during the same time, estimating 
to be worth fl7 cents per pound ? 

134. The Atlantic Submarine Telegraph Cable is composed 
f 7 copper wires, and 18 bundles, 7 wires each, of iron. The 
mgth of cable is 3000 miles. How many miles of wire ? 

135. How much money was paid to South America for coffee 
alued at $.075 (7 cents 5 mills) per pound ? 

136. How much was paid to the West Indies ? 

137. How much was paid to the East Indies ? 

138. How much to all other parts ? 

139. What is the sum of the answers above on this page ? 

Ans. 16187248968. 

140. What was the entire value of coffee for 1852 ? 

141. How much was the duty on the coffee at 7 mills per pound ? 

142. What is the product of 1x2x3x4x5? 

143. What is the product of 6, 7, 8, 9, 10 ? 

, 144. What is the product of the answer to the 142d example, 
lulti plied by the answer to the 143d ? 

145. Multiply together 11, 12, 13, 14, 15. 

146. Multiply together 16, 17, 18, 19, 20, 21, 22, 23, 24, 25. 

147. Multiply together 2, 4, 6, 8, 10, 12, 14, 16, 18, 20. 

148. Multiply together 1, 3, 5, 7, 9, 11, 13, 15, 17, 19. 

149. Multiply together 22, 24, 26, 28, 30. 

150. Multiply together 21, 23, 25, 27, 29. 

151. Multiply together 707070 by 80808. 

152. Multiply together 757575 by 85858. 

153. What is the sum of all the answers on this page, from 
sample 139? Ans. 12004132710742. 
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154. Multiply 78426 by 12:). 

155. Multiply 546:326 by 234. 

156. Multiply 7846356 by 345. 

157. Multiply 549876 by 456. 

158. Multiply 6842604 by 567. 

159. Multiply 984200876 by 678. 

160. Multiply 847689426 by 789. 

161. Multiply 42682341 by 8901. 

162. Multiply 632621 by 9012. 

163. Multiply 326547 by 1234. 

164. Multiply 489876 by 2345. 

165. Multiply 568763 by 3456. 

166. Multiply 8134567 by 4567. 

167. Multiply 7842656 by 5678. 

168. Multiply 34098X^4 by 6789. 

169. Multiply 47898426 by 78910. 

170. What is the sum of the answers above on this page ? 

Ans. 5826436764020. 

171. Multiply 4874356 by 91023. 

172. Multiply 5437821 by 10203. 

173. Multiply 3782154 by 200304. 

174. Multiply 632784 by 840004. 

175. Multiply 70004007 by 800404. 

176. Multiply 8767879 by 79. 

177. Multiply 987789 by 7899. 

178. Multiply 879874 by 8978. 

179. Multiply 4567898 by 7897. 

180. Multiply 7438754 by 9879. 

181. Multiply 684268 by 7878. 

182. Multiply 432781 by 89897. 

183. Multiply 51 by 53 by 5a 

184. Multiply 27 by 81 by 73. 

185. Multiply 62 by 73 by 78. 

186. Multiply 83 by 76 by 98. 

187. What is the sum of all the answers on this page, from 
example 170 ? Ans. 57989022003628. 
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188. 
189. 
190. 
191. 
192. 
193. 
194. 
195. 
196. 
197. 
198. 
199. 
200. 
201. 
202. 
203. 
204. 
205. 



What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 
What 



206. What IS 

207. What IS 

208. What is 

209. What is 

210. What is 

211. What is 

212. What is 

213. What IS 

214. What is 

215. What IS 

216. What 

217. What 

218. What IS 

219. What IS 

220. What is 

221. What IS 
205th example ? 



the product of 1, 2, 3, 5, 7, 11, 13, 17? 
the product of 19, 23, 29, 31, 37, 41, 43? 
the product of 47, 53, 59, 61, 67, 71, 73? 
the product of 79, 83, 89, 97, 101, 103? 
the product of 107, 109, 113, 127, 131 ? 
the product of 137, 139, 149, 151, 157? 
the product of 163, 167, 173, 179? 
the product of 181, 191, 193, 197, 199, 211 ? 
the product of 223, 227, 229, 233 ? 
the product of 239, 241, 251, 257 ? 
the product of 263, 269, 271, 277 ? 
the product of 281, 283, 293, 307 ? 
the product of 311, 313, 317, 331 ? 
the product of 337, 347, 349, 353 ? 
the product of 359, 367, 373, 379 ? 
the product of 383, 389, 397, 401 ? 
the product of 409, 419, 421, 431, 433 ? 
the sum of the answers above on this page ? 

Ans. 72559292812952 
the product of 439, 443, 449, 457 ? 
the product of 461, 463, 467, 479? 
the product of 487, 491, 499, 503? 
the product of 509, 521, 523, 541 ? 
the product of 547, 557, 563, 569 ? 
the product of 571, 577, 587, 593? 
the product of 599, 601, 607, 613? 
the product of 617, 619, 631, 641 ? 
the product of 643, 647, 653, 659 ? 
the product of 661, 673, 677, 683? 
the product of 691, 701, 709, 719 ? 
the product of 727, 733, 739, 743 ? 
the product of 751, 757, 761, 769 ? 
the product of 773, 787, 797, 809 ? 
the product of 811, 821, 823, 827, 829? 
the sum of the answers on this page from the 

Ans. 378057637303711. 
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SECTION V. 
SUBTRACTION*. 

37. Subtraction is the process of finding the diflFerence be- 
tween two nambers. 

38. The Minuend is the larger number. 

39. The Subtrahend is the less number. 

4:0. The Difference is the number of units more in one than 
in the other. 

The minuend and subtrahend must be of the same denomina- 
tion, i. e. have the same unit. 

PrOB. III. — To SUBTRACT ONE NUMBEB FROM ANOTHER. 

Rule. — 1, Write like denominations in the same column, 

2. Commence at the lowest denomination ; subtract^ if pos- 
sible, and write down the difference. 

3. If not, reduce and add thereto one of the next higher de- 
nomination in the minuend; then subtract and write down the 
difference. 

4. Call the next number in the minuend one less than it is, 
whenever you reduce one ; or, which will produce the same 
result, the next in the subtrahend one more than it is. 

Illustration. — Subtract 275 from 427. 

First subtract 5 from 7 and write Minuend, 427 
down the difference, 2. Then, as we Subtrahend, 275 
cannot take 7 from 2, we take 1 from Difference 152 
the next denomination, hundreds, and 

reduce it to tens, add 2 tens and it gives 12 tens ; then subtract 
7 tens and write the difference, 5 tens. As we have taken 1 from 
4, it is now 3, and the difference between it and 2 is 1. 

37. Wlrat is Subtraction ? 38. What is a minuend ? What does the word 
minuend mean ? 39. What is a subtrahend ? What does the word mean ? 
40. What is a diflFerence? Why not use the word remainder? {Ant. See 
hints to teachers.) Why should both terms be of the same denomination? 
What is meant by having the same unit ? What is first to be done in per- 
forming subtraction ? Why ? What second ? What third ? What is meant 
by reduce and add thereto ? What fourth ? Why call it one less ? What 
is the rale for Bobtraotion ? 
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222. Subtract 21 fro.n 47. 

223. Subtract 26 from 53. 

224. Subtract 19 from 63. 

225. Subtract 39 from 124. ' , 

226. Subtract 56 from 97. 

227. Subtract 81 from 125. 

228. Subtract 17 from 243. 

229. Subtract 93 from 482. 
2:30. Subtract 521 from 4374. 

231. Subtract 426 from 2861. 

232. Subtract 324 from 3810. 

233. From 826321 subtract 384679. 
2J34. From 80004 subtract 34267. 

235. From 8426 + 7844 subtract 3784 + 3671. 

236. From 846836 + 76326 subtract 7626 + 87326. 

237. From 568784 — 326821 subtract 56764 + 22371 

238. From 468768426 + 278416 subtract 70808709. 

239. From 54300407 — 6842637 subtract 70000 — 23265. ._ 

240. From 6842637 — 78463 subtract 7080708 — 698426. 

* 241. How much more coffee did we import from Brazil thaa 
from the entire West Indies ? 

242. What is the difference between the amount imported 
from Brazil and that from all other sources ? 

243. How much more tea was received from China than from 
all other sources ? 

244. To which did we pay the most money, and how much, to 
China for tea or Brazil for coffee ? 

245. Which lias the most church property, according to the 
seventh census, Massachusetts, or Connecticut, Rhode Island 
and "Vermont together, and what is the difference ? 

246. Which is the most, the native population of Maine or the 
entire foreign population of New En«?land, and how much ? 

247. Which has the most population, the New England or 
the Middle States, and how much ? 

248. What is the mm of the answers on this page ? 

Ans. 94S206027. 
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SECTION VI. 
DIVISION. 

4:1. Division is a short process of finding how many times 
one namber may be taken from another. 

4:3« The Dividend is the number to be divided, and may be 
concrete (23). 

43. The Divisor is the nnmber to divide by, and must always 
he considered ahslraot (23). 

4A. The Quotient is the result of a complete division. 

4S« A Remainder is a namber left when the division is not 
complete, and must be of the same denomination as the dividend. 

Prob. IV. — To divide one number by another. 

KuLE — 1. Commence at the highest denomination ^ and, ifne^ 
cessary, reduce it to the next lower, adding it to the number of 
this lower denomination in the dividend, and this result to the 
second denominaiion, and so on, till the result will contain the 
divisor once or more, 

2. Ascertain how many times the divisor is contained in this 
result, and write it in the quotient, 

3. Then multiply the divisor by this number, and subtract 
the product from the number of the dividend taken, 

4. Reduce the remainder, and proceed as before. 

Note. — When the divisor is small, most of the work may be done men- 
tally. This is called Short Division. 

Illustration 1. — Divide 2685 by 5. 

As 2 will not contain 5, it is reduced to piyiaor. Dividend, 
the next lower denomination, hundreds; 5 ) 2685 

and adding 6 hundreds, we have 26 hun- Quotient, 5 3 7 

41. What is division? What is the meaning of the word process? 42. 
What is a dividend ? 43. What is a divisor ? 44. What is a quotient? 45. 
What is a remainder ? Why not call it a diflFerence ? What is meant by the 
division not being complete ? Can you have a remainder when the divisor 
may be contained in the dividend an exact nnmber of times ? Ans. Yes. 
How is that T 
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dreds ; dividing by 6, it gives 5 hundreds, and a rcniEiindcr, 1 ; 
thus, reduce and add, and it gives 18, which contains 6, 3 times, 
and 3 remainder ; reduce, and add, making 35, which contains 
6, 7 times. 

Illustration S.— Divide 468104 by 76, 

IHTtaor. DtTldend. Quotient. 

76)468104{6I59|J 
456 =6X76 

lit Bo. I'il (S« liat qniriic 

76 -1x76 



450 



704 



684= 9x76 



contain the divisor 6 times, 
the product under the 468, 



First rednce 4 handred 
thousands to ten tbon- 
1, p. K.) sands, and add in 6 ten 
thousands, and this gives 
46 ten thousands. This 
willuotcontain the divisor. 
Then reduce this result, 46, 
to ihousQiida, iidti in the 8 
thousands, and we liave 
468 thousands. This will 
Therefore, multiply 76 hy 6, write 
,d subtract. This lenvca a remain- 
der of 13 thousand ; reduce to hnndreds, niid add 1, making 121 
hundred. This contains the divisor I. Multiply, subtract, and 
there is a remainder of 45 hundred. This reduced lo tens, and 
added to tens in the dividend, gives 460 icnii. This conlaina 
the divisor 5 times. Multiply, subtract, reduce, add, and we have 
704. Tbis contains the divisor 9 times, and leaves a remainder, 80. 
Multiply, subtract, reduce, add — rememhur Ihrae f>mr words. 

249. Divide 363 by 3. 255. Divide 3268 by 8. 

250. Divide 2684 by 4. 256. Divide 4567 by 3. 

251. Divide 4567 by 6. 257. Divide 7326 by 8. 

252. Divide 6426 by 9. 258. Divide 8200 by 9. 

253. Divide 2468 by 5. 259. Divide 7821 by 7. 

254. Divide 3135 by 7. 

260. What is the snm of the remainders on this page ? 
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261. 


Divide 764826 by 11. 




262. 


Divide 642684 by 12. 




263. 


Divide 568426 by 31. 




264. 


Divide 567842 by 23. 




265. 


Divide 1536426 by 231 




266. 


Divide 8426364 by 247. 




267. 


Divide 8004004 by 723. 




268. 


Divide 4283264 by 845. 




269. 


Divide 8577824 by 327. 




270. 


Divide 3684263 by 987. 




271. 


Divide 3141595 by 482. 




272. 


Divide 426826 by 403. 




273. 


Divide 568263 by 4032. 




274. 


Divide 263782601 by 68207. 




276. 


Divide 768479421 by 468204. 




276. 


Divide 367842613 by 84687007. 




277. 


Divide 682636421 by 8000846. 




278. 


Divide 68426376 by 826326. 




279. 


Divide 542687423 by 4781. 




280. 


Divide 437894267 by 84840. 




281. 


Divide 78426012 by 56870. 




282. 


Divide 87346842 by 42868. 




283. 


Divide 36784684 by 32675. 




284. 


Divide 68426364 by 9879. 




285. 


Divide 23468426 by 8760. 




286. 


Divide 7878782 by 8781. 




287. 


Divide 8989893 by 9789. 




288. 


Divide 342684 by 7898. 




289. 


Divide 364687 by 78456. 




290. 


Divide 5768263 by 98478. 




291. 


Divide 787898 by 32684. 




292. 


Divide 42638476 by 984684. 




293. 


Divide 4268261 by 3845826. 




294 


What is the sam of the remainders 


on this pa^e ? 


. 




Ans. 33448614. 
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295. How many acres of land woald eacb man in Maine re- 
ceive if the State, containing 32,854 square miles, was equally 
divided among the native population ? 

Note. — See example 861. Reduce square miles to acres by multiplying 
hy 640. 

296. How much would a man have in New Hampshire, its 
area being 9280 square miles ? 

297. How much in Vermont, area 10,212 square miles ? 

298. How much in Massachusetts, area 7800 square miles ? 

299. How much in Connecticut, area 4674 square miles ? 

300. How mach in Rhode Island, area 1306 square miles? 

301. How much if New England was divided in the same 
manner among its native population ? 

302. How much if it was divided among its entire popu- 
lation ? 

303. Suppose the church property in Maine was paid for by 
the '' persons accommodated." How much did each individual 
pay? 

304. The conditions being the same, what would he paid in 
New Hampshire ? 

305. What in Vermont ? 

306. What in Massachusetts ? 

307. What in Rhode Island ? 

308. What in Connecticut ? 

309. What in New England ? 

310. What would each person in New England receive, sup- 
pose the church property was equally distributed ? 

311. How much coffee would each New England person have, 
supposing one eighth part of all imported into the United States 
was consumed in New England ? 

312. How much tea ? 

313. Divide 1001001 by 10101. 

314. What is the sum of the remainders on this page 

Ans. 6121898. 
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MISCELLANEOUS QUESTIONS. 

315. I have 3 eagles, 7 half eagles, 6 two and a half dollar 
pieces, 9 dollars, 16 half dollars, 12 quarter dollars, 8 ten cent 
pieces, 16 five cent pieces, 13 three cent pieces, and 18 cents. 
How mach have I in all ? 

316. I wish to pay James Brown $3.18. What is the small- 
est number of pieces that will pay it ? 

317. I wish to pay $4.71 for a Dictionary, $3.25 for a Life 
of Washington, and $13.75 for a. Bible. What is the smallest 
number of pieces that will pay for them ? 

318. I then spent $27.81 travelling, gave a poor man $3.17, 
and bought a hat for $3.62. How much money have I left ? 

, 319. I paid a tax bill of $27.36, bought a whip for .81, a 
knife for $1.27, a cane for $7.19, a watch key for $1.80, paid 
.88 for postage, had ice cream for $1.40, and on my way home 
lost $1.31. How much change had I left f 

320. I have a dollar, a half dollar, a twenty cent piece, and 
4 cents, and wish to pay James Brown 31 cents. He has a half 
dollar, 2 quarters, 3 dimes, a half dime, and a three cent piece. 
Can we make change ? How ? 

321. James gives 419 sheep, at $2.17 per head, to Andrew 
for 39 oxen, at $47.81 each. What is the balance due? 

322. Lewis exchanges silk with Boardman for broadcloth; 
price of silk, $1.12 per yard; price of broadcloth, $5.60 per 
yard. Lewis receives 139 yards of cloth. How much silk does 
J3oardman receive ? 

323. What was the silk worth ? 

324. Boardman sells his silk, and gains 27 cents per yard. 
What does he get for it ? 

325. Multiply 12345679 by 36 and divide the product by 444. 

326. Multiply 12345679 by 63 and divide the product by 777. 

327. What is the sum of the answers to the last six examples 
on this page ? Ans. 2272678. 

4* 
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328. Multiply 12345679 by 45 and divide the product by 111. 

329. Charles bought 147 marbles, 7 for 5 cents, and sold 
them for $1.28. Did he make or lose ? How much ? 

330. 9342 + 863 + 79 — 8351. 

331. 7846 X 623-4-2743. 

332. Which is most, 71 x 93 or 9678 -^ 87. 

333. What should I get for 2786 hogs at $9.87 each 7 

334. James sold 817 barrels of flour for $8987. How mnch 
was it per barrel ? 

335. How much will 1942 pairs of boots cost at $4.'^5 per pair ? 

336. What will 167 chests of tea dost at $94.78 per chest f 

337. How long must a man labor at $1.87 per day to obtain 
$486.20 ? 

338. What will 18 chronometers cost at $298.76 each ? 

339. What is the difference between 187 x 186 and 188 x 185 f 

340. What is the difference between 18576-4-9 and 37152-J-18 ? 

341. What will 377 miles of railroad cost at $17,986.87 per 
mile? 

342. A man sells 67841 lbs. of coal to A, 37842 to B, 98463 to 
C, 76821 to D, 42687 to E, from 768426 lbs. How much remains ? 

343. A grocer buys 6784 lbs. of sugar, sells 3842 lbs. , buys 
68231, sells 42687, buys 56423 lbs., and sells the balance at 11 
cents per lb. What does he get for it ? 

344. Alonzo Bride buys 437 lbs. of tea at 46 cents, 981 lbs. at 
54 cents, and sells the whole for 50 cents. How much does he 
make or lose ? 

345. A train of cars runs 8 hours, 29 miles per hour, then runs 
back 3 hours, at 19 miles per hour. How far from the starting point ? 

346. How long will it take a horse to draw 5000000 bricks, 
if he draw 20 loads per day of 384 bricks each ? 

347. How much can the President spend daily to lay up 
annually $10,945.67 of his salary ? 

348. What is the sum of the answers on this page ? 

Ans. 690292464 and 535 Rem. 
Now make a thorough review. Why not advance J 
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CHAPTER II. 
bpb;cial rules por multiplication and division. 

[TbJA Chapter may be omitted until a review.] 

SECTION I. 
MULTIPLICATION. 

40« The Powers of a Number are the several products 
arising from a continued multiplication of a number by itself. 

i#T, An Aliquot Fart of a Number is that number which ex- 
actly measures or divides it ; e. ^. 5 is an aliquot part of 20. 

4:8* Equi-distant Numbers are those equally distant from a 
number ; e, g, 7 and 13 are equi-distant numbers of 10. 

49* A Mean Number lies half way between two given num- 
bers ; e. y 10 is a mean between 6 and 14 or 5 and 15. 

Prob. V. — To multiply by ten or any power op ten. 

Rule. — Annex the ciphers of the multiplier to the multi' 
plicand. 

EXAMPLES. 

[ply 76 by 10. 
[ply 784 by 100. 
iply 684 by 1000. 
iply 5678 by 100. 
iply 7684 by 10. 
iply 5679 by 10000. 
iply 7800 by 100000. 
iply 8260 by 100. 
iply 7692:J by 1000. 
iply 42682 by 10. 
iply 85647 by 1000000. 
860. What is the sum of the answers on this page ? 

Ans. 36563373620. 



349. Mult 

350. Mult 

351. Mult 

352. Mult 

853. Mult 

854. Mult 
355. Mult 
856. Mult 

357. Mult 

358. Mult 

359. Mult 



46. What are powers of a number? What is a product? 47. What is an 
aliquot part ? What does aliquot mean ? When does one number measure 
another ? 48. What is an equi-distant number? 49. What is a mean num« 
ber ? What rule to multiply by 10 or any power of 10 ? 



44 CONTRACTIONS IN M UI.TIPCI CATION. 

PbOB. YI. — To MULTIPLY BY THE ALIQUOT PABTS OF TBN OB 
ANY POWER OF TEN. 

Rule. — Divide the multiplicand vrith the ciphers (in the 
power often used) annexed, by the number of aliquot parts. 
Illustration. — Multiply 67 by 25. 

By trial we find 25 to be an aliquot part of 100. Therefore 
annex two ciphers to 67, thus : 6700. Now divide 6700 by the 
number of aliquot parts, 4, thus : 6700 -^ 4 = 1675. Ans. 

EXAMPLES. 

361. Multiply 76842 by 5. (10^6«:2.) 

362. Multiply 64263 by 3 1 , (10 ^ 3| = 3. ) 

363. Multiply 84262 by 2^. (10 ^ 2^ == 4.) 

364. Multiply 56841 by 1|. (10 h- If « 6.) 

365. Multiply 37681 by If (10 -5-14 = 7.) 

366. Multiply 26840 by 1^. (10 h- IJ = 8.) 
267. Multiply 56844 by 1^. (10 ~- 1^ = 9.) 

368. Multiply 37845 by 50. 

369. Multiply 568425 by 33f (100 h- 33J = 3.) 

370. Multiply 378456 by 25 

371. Multiply 8486940 by 16f . (100 ~ 16§ = 6.) 

372. Multiply 7840826 by 14f . (100 ^ 142 _ 7 j 

373. Multiply 56870 by 20. 

374. Multiply 568426 by 12^. 

375. Multiply 378459 by 11^. (100 h- 11^ = 9.) 

376. Multiply 45687 by 66|. (1000 h- 66f = 15.) 

377. Multiply 894687 by 83J. (1000 ~ 83| == 12.) 

378. Multiply 426384 by 6f 

379. Multiply 568764 by 81. 

380. Multiply 5684789 by 625. 

381. Multiply 378426 by 62^. 

382. Multiply 4268427 by 166|. -; 

383. What is the sum of the answers on this page ? 

Ans. 4670321025; 



What is the rule to multiply by the aliquot parts of ten or any powei^ 
of ten. I 
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PbOB. VII. — To MULTIPLY BY THE VAGTOBS OF A NUMBXB. 

Rule. — Multiply by one factor^ and the product arising by 
another, and in the same manner by all the factors of the 
multipliers, 

EXAMPLS& 

384. Multiply 84263 by 12. 

385. Multiply 56842 by 16. 

386. Multiply 784268 by 18. 

387. Multiply 56827 by 27. 

388. Multiply 56878 by 48. 

389. Multiply 96823 by 64. 

390. Multiply 56874 by 92. 

391. Multiply 56843 by 42. 

392. Multiply 210042 by 66. 

393. Multiply 368784 by 72. 

394. Multiply 256784 by 144. 

395. Multiply 234567 by 216. 

396. Multiply 784235 by 81. 

397. Multiply 568704 by 128. 

398. Multiply 678426 by 343. 

399. Multiply 368468 by 121. 

400. Multiply 876542 by 108. 

401. Multiply 7845684 by 272. 

402. Multiply 5684267 by 108. 

403. Multiply 3684568 by 416. 

404. Multiply 7856847 by 396. 

405. Multiply 56846841 by 404. 

406. Multiply 568790 by 728. 

407. Multiply 426832 by 84. 

408. Multiply 3684687 by 96. 

409. Multiply 356876 by 24. 

410. Multiply 567843 by 2162. 

411. Multiply 7842631 by 1056. 

412. What is the sum of the answers on this page ? 

Ans. 4 1350310662. 

What are factors ? Ans. (84.) What is the rule to multiply bj factors! 
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CONTRACTIONS^ IN M17LTIPLI C ATION.' 



FaOB. VIII. — ^TO MULTIFLYWHERB ONB PART OF THE ItfUliW- 
PLIER IS AN ALIQUOT PART OF SOME OTHER PORTION. ' 

Rule — Multiply by the aliquot part, then thai product by 
the number of aliquot parts, and other figures, if any, as usiuil. 
Be careful to write like d^'nomihations in the same columns. 

Illustration 1. — Multiply 4321 by 284. 

We perceive 4, one part of the multiplier, is an aliquot part 
of 28, another portion. Therefore proceed 
and multiply by 4. We have now^ 4 times 
the multiplicand, and if that is multiplied 
by 70, the number of aliquot parts, we have 
1209880, or 280 times the multiplicand. This 
added gives the correct result. 

Illustration 2. — Multiply 4321 by 428: 

4321 

428 

17284 
120988 = 17284x7 



4321 . 

284 
17284x70 
120988 
1227164 



1849388 Ans. 

EXAMPLES. 

413. Multiply 347742 by 168. 

414. Multiply 782631 by 1684. 

415. Multiply 4268347 by 3284. 

416. Multiply 384264 by 42217. 

417. Multiply 3467421 by 64168. 

418. Multiply 3568471 by 128648. 

419. Multiply 426784 by 256328. 

420. Multiply 3268278 by 1024256328. 

421. Multiply 4267845 by 7283287. 

422. Multiply 1237847 by 963284. 

423. What is the sum of the answers on this page ? ^ 
Ans. 3380653348292431. 

What is the rale to multiply when one part of the multiplier is an ali- 
'*"'*t part of some other portion? •: : ^' 



CONTBAGTIONB IN MULTIPLICATION, i% 

. PbOB. IX. — To MULTIPLY BY USINO MEAN AND EQUI-DI8TANT 
NUMBERS. 

KuLE. — 1. From the square of the mean number subtract 
(he square of the distance. 

2. To the product of the equi-distant numbers add the square 
of the distance. 

Illustration 1. — Multiply 33 bv 27. 

Square 30, the mean between 33 and 27, and we have 900. 
Prom this subtract the square of the distance, 3. Ans. 891. 

Illustration 2. — Multiply 35 by 35. 

The product of the equi-distant numbers, 30 and 40, is 1200, 
to which add the square of the distance, 5. Ans. 1225. 

Note. — ThU problem it designed for menial exercise, 

EXAMPLES. 

424. Multiply 18 by 22. 

425. Multiply 17 by 23. 

426. Multiply 16 by 24. 

427. Multiply 27 by 33. 

428. Multiply 45 by 55. 

429. Multiply 62 by 78. 

430. Multiply 61 by 79. 

431. Multiply 52 by 68. 

432. Multiply 49 by 71. 

433. Multiply 50 by 50. 

434. Multiply 26 by 24. 

435. Multiply 42 by 42. 

436. Multiply 37 by 37. 

437. Multiply 38 by 38. 

438. Multiply 75 by 85. 

439. Multiply 67 by 53. 

440. Multiply 68 by 68. 

441. Multiply 123 by 117. 

442. What is the sum of the answers on this page ? 

Ans. 57849. 

What is the ruU tp multiplT^'bjrmeaii nmnben? What to multiply by 
eqoi-distant numbers ? 



18 OONTftAGTIOKS IK MULTIPLIO ATION. 

PrOB. X. — To MULTIPLY WITHOUT WMTING THE, PARTIAL 
PRODUCTS. 

Rule. — Multiply those numbers that will produce units , then 
all that will produce tens, all that will produce hundreds, and 
thu^ continue until the entire product is obtained. 

Illustration 1. — Multiply 635 by 325. 

635 5x5 r=, 25 units. 

325 5x3 + 2x5 == 25 tens. 

206375 Ans. 5x6 + 3x5 + 3x2 = 51 hundreds. 

2x6 + 3x3 =21 thousands. 

3x6 = 18 ten thousands. 

NoTX. — ThU problem is dtMigned for mental exereite. 

EXAMPLES. 

443. Multiply 684 by 326. 

444. Multiply 784 by 348. 

445. Multiply 531 by 427 

446. Multiply 28 by 82. 

447. Multiply 56 by 57. 

448. Multiply 28 by 38. 

449. Multiply 568 by 567. 

450. Multiply 5687 by 8267. 

451. Multiply 8426 by 321. 

452. Multiply 3678 by 6842. 

453. Multiply 384 by 368. 

454. Multiply 745 by 326. 

455. Multiply 504 by 326. 

456. Multiply 3268 by 5687. 

457. Multiply 784 by 556. 

458. Multiply 456 by 263. 

459. Multiply 326 by 223. 

460. Multiply 284253 by 567842. 

461. What is the sum of the answers on this page ? 
Ans. 161506489 370. 

What is the rule to multiply without writing the partial prochtets. 



GONTRAdTIONS IN DIVIBIOH; 4# 

SECTION ii; 

DIVISION. 
PrOB. XI. — To DIVIDE BY TEN OR ANT POWER OF TEN. 

Hole. — 1. Take for a remainder, from the right of the 

dividend, as many places as there are ciphers in the divisor, 

2. The remaining figures of the dividend vrill be the whole 

numbers of the quotient. , . , 

examples. 

462. Divide 78426 bj 10; 

463. Divide 37968 by 100. 

464. Divide 4276831 bj 1000. 

465. Divide 4263700 by 10. 

466. Divide 863200000 by 10000. 

467. Divide 2984625 by 100. 

468. Divide 8768426371 by 10000000. 

PrOB. XII. — To DIVIDE BY THE ALIQUOT PARTS OF TEN OR 
ANY POWER OF TEN. 

Rule. — 1 . Multiply the dividendby the number of aliquot paHs. 

2. As m^my places, at the right of this product, as there are 
ciphers in the power of ten used, will be the Temainder : the 
remaining figures will be the whole numbers of the quotient, 

examples. 

469. Divide 78426 by 25. 

470. Divide 327684 by 125. 

471. Divide 3278 by 12f 

472. Divide 66826 by 16|. 

473. Divide 32784 by llf 

474. Divide 56878 by 33i. 

475. Divide 68782 by 66|. 

476. Divide 46826 by 8|. 

477. Divide 326847 by 625. 

478. What is tb& sum of the remainders ? Ans. 8438241. 

What is the rule to divide by ten or any power of ten ? What is the rule 
to divide by the aliqaot parts 'of ten or any power of ten f 

5 I ' ■■■■• 



"Bioix. — 1, JoA- '•■■ 
dividend, at- iiia>. i^.u-. -■ 

nvmhem oj ill- uuti-.r 

462. I>iviii'. l-iJ , 

46». l>iTiu;T7V— i 
-U4. J>iviu.- *:r.-T- 

4IBS>. Diviu-. 43S:i, - 

■466. I>:viue01>iJW('. 
467. I>iiiu_»*r>»^i_. 
466- iJiwu- «-,«->■:.-: ^ 

Pboe xii-— : ,- ._ 

AHT POWHK I't^ ■!! 

B-CiE. — l-l/ii.i.,. .,.•■■- 
S, An maifj jL-.LX' ■■. '.- . 

remainiu'j jtyui!,^ v-.. ,- 

406- DiTiiie loiiL »- ; 

-470. Divide aa-t-f-^. .,. 

471. Divide aa7- ,., ■ 

■412. Divide ^ti^-z: 
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50^ OONrRACTIONS IN DIVISION. 

PbOB. XIII. — To DIVIDB BY THE PAOTOBS OF THE DIYISOB. 

KuLE. — 1. Divide the dividend by one factor of the divisor, 
and continue to divide successive quotients by successive fac* 
torSf till all the factors of the divisor are used, 

2. 'Multiply each partial remainder by all the preceding di- 
visors, except the last : the sum of these products will be the 
true remainder. 

Illustbation.— Divide 7856774 by 2520. 



3 
5 
6 
4 
7 



OPSBATION. 

2520 = 8x5x6x4x7 the factors. 
7856774 



2618924 — 2= 2 



523784^4 = 4x3 12 



87297 — 2 = 2x5x3 30 



21824 — 1 = 1x6x5x3 = 90 



3117 — 5 = 5x4x6X5x3 = 1800 

^us. 31 17^1 8 J. 1934 

EXAMPLES. 

479. Divide 784268 by 16. 

480. Divide 846826 by 24. 

481. Divide 84626 by 32. 

482. Divide 378462 by 48. 

483. Divide 32684 by 64. 

484. Divide 268427 by 72. 

485. Divide 687894 by 84. 

486. Divide 426347 by 128. 

487. Divide 368476 by 144. 

488. Divide 568426 by 2520. 

489. Divide 3687821 by 504. 

490. Divide 567878 by 360. 

491. Divide 9368784 by 840. ' 

492. What is the sum of the remainders? Ans; 2275. 



What is the rule to divide by the factors of a divisor ? What is meant by 
the ditiBors that produced it ? Explain why that will give the true rt^mainder. 
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PbOB. XIV. — To DIVIDE BY CANOSIXING FAGTOBS. 

KuLE. — Separate the dividend and divisor into their prime 
factors f and cancel those common. Then divide the prodiuA 
of those remaining in the dividend by the product of those re- 
maining in the divisor. 

EXAMPLES. 

493. Divide 5040 by 720. 

494. Divide 15120 by 2160. 

495. Divide 5040 by 144. 

496. Divide 1092 by 91. 

497. Divide 26092 by 341. 

498. Divide 16536 by 39. 

499. Divide 3751 by 682. 

500. Divide 41261 by 451. 

501. Divide 453871 by 25a 

PbOB. XV. — To SHOBTEN THE PBOOESS OF DIVISION BY AB- 
BANGEMENT. 

Rule. — Divide a« in the General Mule^ except omitting to 
bring down the figures in the dividend. 

Illustbation.— Divide 7853792 by 234. 

OPERATIOlt. 

234)7853792(335632^<^ Ans. 

y0^2^2'0»4*2» 1st Subtrahend, 702 

8 317 5 0* 

7W7»0*0» 



13475* 
PP4*7» 



2d 




702 


3d 




1170 


4th 




1404 


5th 




702 


6th 
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EXAMPLES. 

502. Divide 7845682 by 8462. 

503. Divide 8426327 by 3784. 

504. Divide 8468782 by 56842. 

505. What is the sura x)f the remainders ? Ans. 32019. 



How do you divide by cancelling ? How can you shorten the process by 
arrangement ? 



ffil 



OQlfT&AGTiaMS FK BriVIBlOif 



Pros. XYI. — To shorten divibion bt a mektal fbogkbs. 

KuiiE. — Perform the usual operaHons mentally , except wr%^ 
ting down the remainders over the dividend. 

Illustration. — Divide 3474325 by 102. 

4 62 

1630 
102) 3474325 

34062yj3j Ans. 



506. 
607. 
508. 
509. 
610. 
511. 
612. 
613. 
614. 
515. 
516. 
517. 
518. 
519. 
520. 
521. 
522. 
523. 
524. 
525. 



D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 



EXABIPLES. 

vide 368787 by 262. 
vide 327845 by 326. 
vide 784268 by 103. 
vide 368247 by 105. 
vide 234684 by 201. 
vide 2784567 by 311. 
vide 368278 by 221. 
vide 326846 by 323. 
vide 847689 by 406. 
vide 897887 by 807. 
vide 3684569 by 306. 
vide 826388 by 504. 
vide 568498 by 802. 
vide 368745 by 3201. 
vide 934257 by 8602. 
vide 4437821 by 3681. 
vide 9134578 by 913421. 
vide 2357942 by 23572. 
vide 3756824 by 37471. 



What is the sam of the. remainders f Ans. 21876L 



Explain the process of diyiding when the remainders only are writteiu 
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CHAPTER III. 

PBOPERTIES 01* NUMBERS. 

SECTION I. 
DIVISIBILITY OFNUMBERS. 

50. An Integral Number is a unit or a collection of like units. 

51. A Prime Number has no factors greater than unity. 
S3. A Composite Number is the product of two or more 

prime numbers. 

S3. A Prime Factor of a Number, is a prime number that 
will exactly divide it. All other factors are composite factors. 

S4I. A Number is said to be divisible when its factors are 
whole numbers greater than uni^. 

SS» A Number to be divisible by a given number, must be 
divisible hj each factor of the given number. 

S0. No number can have a prime factor greater than its 
square root. 

ST. A composite number is divisible by any one of its factors. 

S8. A number that will divide two or more numbers, will di- 
vide their sum, difference or product. 

SO. Numbers are prime to each other when they have no 
common factor. 

OO. The difference between every number and the sum of its 
digits, is divisible by nine. 

01« If a number is divisible by two or more prime numbers, 

it is divisible by their product. 

.* '. 

60. What is an integral number? 51. What is a prime number ? 62. 
What is a composite number ? 63. What is a prime factor ? A composite 
factor? 64. When is a number divisible ? 66. How can we know that a 
number is divisible by a given number ? 66. What is the largest prime num- 
ber that a given number can have? 67. What will divide any composite 
number ? 68. What will divide the sura, difference or product of two or more 
numbers ? 69. When are numbers prime to each other ? 60. What is the 
difference between any number and the sum of its digits divisible by -7- ? 
61. When is a number divisible by the product of two or more prime 
numbers? 

6* 



54 DiviaiBiLiTT or kckbebi;' 

69. A namber is separated into factors when the factors are 
obtained tb&t wilt produce it. 

63, A number is Eepar&ted into its prime factors when it is 
divided into its greatest possible number of factors. 

6<1. Every prime number, except I and 2, is one greater or 
one less tlian some multiple of 4. 

69. Every prime number, escept 1, 2 and 3, is one greater 
or one less than some multiple of 6. - > 

66. Two is the only even prime number. 
67'. An even number is one that is divisible by 2. 
68. An odd number is one that is not divisible by 2. 
60. The sum of two or more even numbers, is eren. 

70. The difference of two even or two odd nnnibera, is eten. 

71. The sum of an even number of odd numbers, is even. 
73. The snm of an odd number of odd numbers, is odd. 

73. The sum or difference of an even and odd number, is odd, 

74. The product of an even and odd number, is even. 

7JI> The quotient of an even dividend by an odd number, is even. 

76. The product of any number of factors is even, if one of 
them is even. 

77. The product of any number of odd nnrabers, is odd. 

78. If an even number be divided by an odd, its half maybe. 
70. The product of two square unmbers, is a square. 

SO. The quotient of a square, divided by a square, is a sqnare. 

81. The difference between a cube and its root, is divisible 
by 6. 

89. Two vntl divide any even namber, 

62. When is a number separatail into factnrtit flS. When is iv i, umber 
separated into its prime, rnetnrs! Ri-peat principle 64. (iS. 6<>. Wb«t is 
the only eTen prime iiiimberT C7. What ia an eren nnmbei-T 68. Whnl 
id an (Mid nnmber ? C9. Ia tbe sum nf twn or mnro even numbers, odd or 
event 70. How ie tbeir difference ? 71. How is Ibo sum of nti even Bom- 
ber of odd numbers ! 72. Hoir is it with an odd number of odd nuinb*rB 1 
78. !h tbe snm or difference of an oild and oven nnmber odii or even ? 74, 
What is tbe product of an odd and aa Bvea nnmberT T5. The quotienC of 
an even dirided by an odd T 76. The produot of any nnmber of factora if 
rate Ik even ? 77. Tbe product cf any number of odd numbers ? Eepeat 
piin. 79, 60, 61. 82. What numbers will 2 diridtj! 



DtTISIBILITT Ot NIMlBERg. 55' 

t; Three will divide any nnmber the sam of whoso digits 
is divisible by three. 

• 84* ^our will divide any number whose two right hand 
digits are divisible by fouf. 

8«l« Five will divide mj number with a five or a cipher in 
the unit's place 

80« Six vrill divide any even number that is divisible by three. 

8T* £ight unll divide any number whose three right hand 
digits are divisible by eight. 

88. Nine will divide any number the sum of whose digits is 
divisible by nine. 

80. Ten will divide any number with a in the unit's place. 

90* Eleven will divide any number the sums of whose alter- 
nate digits are equal, or differ by a multiple of eleven. 
* ©!• Twelve vrill divide any number d\y\s\b\e by ihvee and four, 

93« Fifteen toill divide any number divisible by three and five. 

PrOB. XVII. — To FlNji) SOME OF THE SMALLER PRIME NUMBERS. 

Rule. — 1. Write an indefinite series of odd number Sy com- 
mencing with one. Then counting from three ^ mark every 
third number; counting from five, mark every fifth number; 
and 80 continue counting from every prime number, 

2. The numbers not marked are prime, 

NoTS.'*-*Thi() rule waA disodv^ted by Eratofithenes, and is called *<Era<- 
^sDiftiitM! Sieve."; ler.a liajt of prime numherB to .829, see page 34. 

Illustration.— 1, 3, 6, 7, ji, 11, 13, i^, 17, 19, fit^, 23, ^p, 
a, 29, 31, U, ?^, 37, ?ji, 41, 43, if, 47, i^, M, 53, /t^, fif, 
59, 61, ^, &Q^ The uQinurked numbers are prime. 

SXAM7LE8. 

526, Find the prime numbers from the 18th to the 25th. 



527. From 25th to 35th. 

528. From 35th to 45th. 

529. From 45th to 55th. 

530. From 55th to 65th. 

531. From 65th to 75th. 



5532. From 75th to 85th. 

533. From 8oth to ^5th. 

534. From 95th to 100th. 

535. From 100th to 110th. 

536. From 110th to 120th. 



83. What numbers will 3 divide? 84. Four? 85. Five? 86. Six? 87 
Eight? 88. Nine? 89. Ten? 90. Eleven? 91. Twelve? 92. Fifteen? 
Bepeat ^Eratosthenes' Sieve. 
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2 


48 


2 


24 


2 


12 


2 


6 




3 



PbOB. XYIII. — To ASO£RTAIN WHBTHSB A NUMBBB IS IBWE 

OR NOT. 

Rule. — 1. Ascertain if the number is divisible by any prvnve 
number from 1 to its square root 

% If it is not divisible,, it is prime. 

S, If it is divisible f it is composite, and the severtU divisors, 
with (he last quotient, vnll be its prime factors. 

Illustration 1. — Examine 48. 

This is divisible by 2 four times. Tlie 
number is therefore composite, and its 
prime factors are 2, 2, 2, 2, 3. 

Illustration 2. — Examine 2805. 

By sections 82 to 92 we perceive that it 
is not divisible by 2, and is by 3 ; dividing, 
we find the quotient is divisible by 5; we 
then try that quotient by 7, and find it not 
divisible, but 11 divides and gives a prime 
quotient, 17. The number is composite, and its prime factors 
are 3, 5, 11, 17. 

Illustration 3. — Examine 191. 

As before, we examine It by the numbers of the prime series, 
and find it is not divisible by 2, 3, 5, 7, 11 or 13; therefore it 
is prime. 

EXAMPLES. 



3 


2805 


5 


935 


11 


187 




17 



537. Examine 432 and 233. 

538. Examine 6851 and 435. 
6S9. Examine 8456 and 027. 
540. Examine 8784 and 381. 
641. Examine 7984 and 383. 
542. Examine 3681 and 443. 



543. Examine 326 and 4S1 5. 

544. Examine 4768 and 9009. 

545. Examine 3256 and 4816. 

546. Examine 278 and 4214. 

547. Examine 439, 707, 9191. 

548. Examine 407, 8008, 7676. 



549. How many prime factors are found in the last 12 ex- 
amples? Ans. 93. 



How' can you find whether a number is prinus or composite ! 
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PbOB. XIX. — To DIYIDS TWO OR MOB^ NUMBERS INTO THUB 
PRIME FACTORS. 

Rule. — 1.* Arrange the numhera in a line. 

2. Divide all those thai can he exactly divided^ by the num" 
bers in the prime series successively y and bring down the UU' 
divided numbers in a line vrith the quotients. 

3. Continue dividing and bringing down till all are prime. 

4. The prime factors of each number will consist of its 
quotieni and its pn/me divisors. 

NoTB.~Th6 priiioiple of Problema XVIII. and XIX. are identical. 
iLLimTRATiON. — Separate 12, 1€, dO, 24, 30, 42, 48 and 50 
Into prime &etor|. 



2 


12—16 — 30 — 24 — 30 — 42-48 — 50 


2 


6— 8—15—12 — 15 — 21—24 — 25 


2 


3 4 — 15 6 15 21 12 25 


3 


3— 2 15—3 15 — 21 6 — 25 


5 


1—^2 5 1 5— 7—2 — 25 



1— 2— 1— 1— 1— 7t-.a— 5 

The prime factors of 12 ate 2/ 2, 3; of 16—2, 2, 2, 2; of 
30—2, 3, 5| of 24*— 2, 2, 2, 3;. of 30—2, S, 5; of 42—2, 
3, 7 ; of 48 — 2, 2, 2, 2, 3 ; of 50—2, 5, 5. 

examples. 

- 660. Separ&t^^l; 42; 68 and 27 into prime factors. 

551. Separate 39, 45, 78 and 96 into prime factors. 

552. Separate 56, 86, 92 and 128 idto prime factors. 
i>553. Sepnarote 32, 47, 53, 61 and 73 into prime factors. 

654. Separate 12, 18, 28, 34 and 54 into prime factors. 

655. Separate 16, 18, 27, 32; 67 and 82 into prime factors. 
65p. Sej)arate 13, 17, 19, 49, 79, 47 and 91 into prime factors 
:667.r Separate 126, 138, 166, 183 and 12 into prime factors. 
558. Separate 246, 482 and 912 into prime factors. 

569. How many prime divisors in the last 9 examples ? Ans. 42. 

1 ■ ■ ■ ■ ■ 

What is first to be done to separate nambers into their prime factors Y 
Second? Third? Fourth? Qive tiie rule. 



5d MBA8UBEB OB DIVI80BS.' 

SECTION II. 
MEASURES OR DIVISORS. 

93. A Measure or Divisor of a Namber, is a number that 
will divide it without a remainder. 

94tm A Common Measure or Divisor of two or more Num- 
berS) is any number that will divide them without a remainder. 

9«l. The Greaiest Common Measure of several Numbers, la 
the largest number that will measure them. 

PbOB. XX To FIND ALL THE INTEGBAL DIVI80BS OF A NUMBSB. 

Bulb. — 1. Separate the number into all its prime factors. 

2. From these prime faxitors form as many products as jXM- 
siblCf and these, with the prime factors themselves, toill be all 
the divisors of the given number. 

Illustration. — Find all the divisors of 48. 

48 = 1, 2, 2, 2, 2, 3, the number of prime factors. From 
these we find the following products, which, with the factors 
themselves, make the divisors required — 1, 2, 3, 4, 6, 8, 12, 16, 
24, 48 — ten divisors. 

EXAMPLB8. . 

660. What are the divisors of 72 f 96 ? 144 f 

661. What are the divisors of 27 ? 38? 56? 

662. What are the divisors of 84 ? 636 ? 645 ? 

Pbob. XXI.^-To find all the common diyisobs of AKVE- 
bal numbebs. 

Rule. — 1. Find all the common prime factors. 
2. From these prime fa>ctors form as many products as 
possible. 

EXAMPLES. 

663. What are the common divisors of 48, 64 and 144 ? 

664. What are the. common divisors of 60, 72, 96 and 80? 

665. How many divisors ? Ans. 87. 

93. What is a measure or di vigor ? 94. What is a common measare t 
ft6. What is the greatest common measure? Repeat Prob. XX. Rule. 
Prob. XXI. Rule. What is the difference between them ? 
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. PboB XXII. — To FIND THE OBEAT£ST COMMON MEABUBE 0¥ 
BEVEBAL NUMBERS EASILY SEPARATED INTO THEIB PRIME FACT0B8. 

Rule. — 1st Method. — Separate the number 8 into their prima 
factors ; the product of their common factors ivill be their 
greatest common measure. 

Or 2d Method. — 1. Separate the difference between any two 
of the given numbers into its prime factors. 

2. The product of such of these prime factors as will divide 
all the given numbers, is the greatest common divisor. 

Or 3d Method. — Separate one of the given numbers into iU 
prime factors, and then proceed as. in 2d Method.- 

Note. — If there are no common factorsi the nambera are prime to each 
other. 

EXAMPLES. 



566. 
667. 
568. 
569. 
570. 
571. 
572. 
573. 
574. 
575. 
576. 
577. 
578. 
679. 
680. 
681. 
582. 
683. 



Find the greatest common measure of ^, 32 and 48. 

628 and 84. 



it 



tt 



it 



tt 



tt 



tt 



tt 



tt 



tt 



tt 



tt 



tt 



tt 



tt 



tt 



tt 



What is the snm of the answers ? 



682 and 796. 
524 and 284. 
630 and 729. 
327, 426 and 49. 
1566, 326 and 48. 
786, 321 and 312. 
327, 360 and 1872. 
612, 512 and 684. 
427, 627 and 841. 
381, 81 and 921. 
24, 624 and 912. 
34, 786 and 1028. 
972, 818, 636 and 66. 
800, ^98 and 1184. 
327, 317 and 93. 
Ans. 72. 



What is Prob. XXII ? Repeat the rule for the 1st method. 2d. 3d. What 
^ass of questions can best be solved by the Ist method ? Why ? 2d ? Why ? 
8d? Why? By which method ifould you soWe Ex. 678? Ex.673? Why! 



§% M16A8UBS« OR BIVTS0&&. 

Prob. XXIII. — 4th Method. — ^To und the qr£ate0t com- 
mon BfEAStJRS OF SEVERAL NUMBERS NOT EASILT SEPARAT0 
INTO THEIR PRIME JPACTORS. 

Rule. — 1. Divide arte number by another, and (he lastdi' 
visor by the last remainder, until nothing remains, ' 

2. Proceed in the same manner vnth the last divisor and a 
third number, and so on till all the numbers are used. 

3. The laxt divisor vnll be the G, C Measure. 

NoTB. — The principle inyolved in the 4th Method is identical with, and 
Ib fully exhibited in Problem XXII. 

Illustration.— Find the G. C. M. of 221, 91, 273 and ©4& 

91)221(2 or 221)546(2 
182 442 

39)91(2 "104)221(2 

78 - 208 ' ' 



13)39(3 
39 


, 13)104(8 

104 

• * 


273 : 13 = 21 

546 : 13 = 42 

91 : 13= 7 

Ans, 


13 in each 


EXAMPLES. 





t. 



w 



584. Find the G. C. M. oft 826, 790 and 846. 

585. Find the G. C. M. of 324, 788 and 9'5«. ;r ; - 

586. Find the G. C. M. of. 332, 648 and 1088. .. ^ 

587. Find the G. C. M. of 144, 672 and 948. 

588. Find the G. C. M. of 288, 3360 and 4a52. ;: 

589. Find the G. C. M. of 561, 346 and 851. 

590. Find the G. C. M. of 327, 7236 and 8121. 

591 . Find the G. C. M. of 28,.777 ^d 2^?86,- : 

592. What is the snra of all the answers? Ans. 128. 



What is Prob. XXIII ? "What firat to be done ? Second ? Third ? Repeat 
the rule. : \ - lu 
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SECTION III. 
MULTIPLES OR DIVIDENDS. 

90« When any number is divisible by one given number, it is 
t^ Multiple of that Number. 

97* When any number is divisible by two or more given 
nmnbers, it is a Gommon Multiple of those Numbers. 

98* The smallest number that is divisible by two or niore 
given ttumUers, is the Letist Common Multiple of those Numbers, 

99* From the above it follows, that a Multiple of a namber 
miist contain the prime factors of that number. 

lOO. Also, that the Least Common Multiple of several nnm* 
bers must contain all their prime factors, and no more. 

PrOB. XXIV. — To FIND THE LEAST qOMMON MULTIPM* OF 
SEVERAL NUMBERS EASILY SEPARATED INTO PRIME FACTORS. 

. . V . . ... 

Rule. — 1. Separate th^ numbers into ^eir prime factors, 
2. The product of the different factors, using each the 

greatest number of times it occurs in any given number, will 

be the lea>^ common multiple' 

Illustration. -^Find the t. C M. of 27,- 86 and 48. 

27 = 3, B, fi: We here find the prime factors 2 

86 = 2, 2, B, 3. and a 2 is found 4 times in 48, and 

48= 2, 2, % 2, 3; S is found 3 times in 27. Therefore 

the product of 2, 2, 2, 2, and 3, 3, 3, 
givefl the L. 0. M., 432, 

EXAMPLES. ' 

59a. Find the L. C. M. of 12, 36, 84, 56 and 62. 

694. Find the L. C. M. of It, 84, 42, 21 and 84. 

695. Find the L. 0. M. of 19, 28, 42, 14, 86 and 96. 

696. Find the L. C* M. of 144, 36, 72, 48, 24 and 18. 

697. Find the L. C; M. of 272, 846, 728 and 128. 

598. What is the sum of the answers ? ' Ans. 84326988. 

96. What is a multiple of a number? ' 97. What is a common multiple 
of a number? 98. What ia the least o6mmon multiple of a number? 99. 
What coDstitutes a multiple ? 100. What constitutes a l^ast common mul- 
tiple ? "What is first to be done to find a L. C. M. 7 Second ? What is the rule I 
6 



6% MULTIPLES OR DIVIDENDS. 

Peob. XXV. — 2d METHca). — To find xhe l. c. Hui/nFLE 

WHEN THE NUUBERfi ARE EASILY SEPARATED INTO pRIUE FACTORS. 

Rule. — 1. Cancel any number thai will measure another. 

3, Separate the remaininy numbers into their prime factor^., 

3. Proceed as in 2d part of Enle, Prob. XXIV. 

Illustration.— Find the L. C. M. of 17, 34, 42, 31 and 84. 

As 17 will meaenre 34, and as 21 and 42 will measure 84, we 
reject them, and separata 34 and 84 into prime factors, ns in 
Prob. XXIV., tbns : 34 = 2, 17. 

84 - 2, 2, 3, 7. The L. C. M. then is 
8, 9, 3, 7: 17 = 1428 Ana. 

examples. 

599. Find the L. C. M. of 328, 64, 33, 45 and 180. 

600. Find the L. C, M. of 421, 327, 918 and 306. 

601. Find the L. C. M. of 468. 234, 117 and 921. 

602. Find the L. C. M. of 72, 48, 36, 64 and 27. 

603. Find the L. C. M. of 186, 31, 279 and 586. 

604. Find the L. C. M. of 128, 356, 1034, 72 and 36. 

606. Find the L. C. M, of 812, 406, 2081 and 56. 
, COii. Fiiid the L. C. M. of 972, 162, 84 and 133. 

607. Find the L. C. M. of 544, 658, 329 and TS. 
G08. Find the L. C. M. of 42, 84, 26, 38, 58 and 12. 
6011. Fii.d the L. C. M. of 8, 10, 13, 14, 16, 18 and 20. 

610. Find the L. C. M. of 3, 5, 7, 9, 1 1, 13, IB. 17, 19 and 31. 

611. Find the L. C. M. of 23, 34, 36, 38, 44, 46 and 48. 
613. Find the L. C- M. of 56, 58, 68, 78, 98 and 108. 

613. Find the L. C. M, of 12, 38, 43, 84, 76 and 163. 

614. Find the L. C. M. of 30, 40, 50, 60, 70, 80, 90 and '190. 

615. Find the L. C. M. of 13, 28, 36, 82, 47 and U. 

616. Fipd the L. C. M. of 78, 36, 84, 56 and 68, 

617. Find the L. C. M. of 73, 52, 86, 43, 23 and 13. 

618. Find the L. C. M. of 75, 55, 45, 15, 25 and 155. 

619. What is the sura of the answers ? Ans. 138040884. 



MULTIPLES OB DIVIDENDS. 



es^' 



PrOB. XX Vi. — To FIND THE L. C. MULTIPLE WHEN THE NUM- 
BERS ARE NOT EASILY SEPARATED INTO THEIR PRIBfE FACTORS. 

Rule. — Divide one of the numbers by their greatest common 
measure. Multiply this quotient by the other. 

Illustration.— Find the L. C. M. of '^842 and 8426. 

First find their greatest corpraon measure, thus : — 



7842)8426(1 

7842' 



584)7842(13 
584 ' 
2002 
1752 



584(250 
500 2 

84)250(2 
168 

84( 82 
82 1 
2)82 



With this greatest common mea- 
sure, 2, we divide 
8426, thus, and mul- 2)8426 
tiply this result by ^ 4213 
the other number. 7842. 



7842 
4213 



23526 

7842 
15684, 
31368 



41 The least common multiple, 33038346 Ans. 

EXAMPLES. 

620.- Find the L. C. M. of 8432 and 7858. 

621. Find the L. C. M. of 3466 and 4828. 

622. Find the L. C. M. of 4284 and 3672. 

623. Find the L. C. M. of 8516 and 496. 

624. Find the L. C. M. of 578 and 786. 
(625. Find the L. C. M. of 4428 and 3874. 

626. Find the L. C. M. of 386 and 3867. 

627. Find the L. C. M. of 26844 and 48788. 

628. Find the L. C. M. of 9512 and 4728. 

629. Find the L. C. M. of 868 and 8632. 

630. What is the sum of the answers ? Ans. 388785796. 

What is the rule to find the least commoa multiple when the numbers 
are not easily separated into prime factors ? 
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SECTJON IV. 
PROBLEMS UNDER THE PRECEDING RULES. 

Pros. XXVII. — The sam of two ottmbers, and ozie of tSem 
given, to find the other. ., 

RuLS. — Subtract the given number /rom the sum* 

Pbob. XXVIII. — The sum of three numbers, and two of 
them given, to find the third. 

Rule. — From the given sum subtract the swm of the two 
numbers, 

Pbob. XXIX. — The difference and less of two numbers given, 
to find the greater. 

Rule. — Add the difference to the less. <. 

Pros. XXX. — The difference and greater of two numbers 
given, to find the less. - 

Rule. — Subtract the difference from tfie greater. 

Prob. XXXI. — The sum and difference c/f two numbers given, 
to find the two numbers. 

Rule. — Subtract the difference from the suni^ and divide the 
remainder by 2. The quotient will be the smaller number. 

Prob. XXXII. — The product of two numbers, and one of 
them given, to find the other. ' ^ 

Rule. — Divide the product by the given number. 

Prob. XXXIII. — The product of three numbers, and two 
of them given, to find the third. 

Rule. — Divide the given product by the product of the two 
numbers. 

Prob. XXXIV.^— The divisor and quotient given, to find the 
dividend. 

Rule.- — Multiply them together. ^ 

Prob. XXXV. — The dividend and Quotient given, to find the 
divisor. 

Rule. — Divide the dividend by the quotient.^ 

What is Prob. XXVII? Give the rule. What is Prob. XXVllf? ' Rule. 
What is Prob. XXIX? Rule. What is Prob. XXX? Rule. What is Piob. 
XXXI? Rule. How do you find the other number? \yhat is Prob. XXXII? 
Rule. What is Prob. XXXIII? Rule. What is Prob. XXXIV? Rule.. 
What is Prob XXXV? Rule. 
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EXAMPLES. 

631. Lncins Smith has $7586 on deposit in the Banks of 
Washington and Metropolis ; $3478 is in the Bank of Metro- 
polis. How much is in the Bank of Washington ? 

632. From Boston to New York is 234 miles. From Boston 
to Hartford, 106 miles. How far from Hartford to New York? 

633. James is worth as much as John, William, and George. 
James is worth $743625, William $94137, and George $:557221. 
How much is John worth ? 

634.' How much are they all worth ? 

635. If Charles should give his marbles to Joseph, he would 
then have as many as Thomas. Charles has 153, and Joseph 
287. How many has Thomas ? 

636. How many have they all ? . 

637. Samuel Brown is worth as much as the difference between 
Daniel Frink's and George Belden's property. Brown is wx)rth 
^41 , and Frink, the wealthiest, $17981*. What is Belden worth ? 

638. What are they all worth ? 

639. How many barrels of flour can I buy with $17,876.25, 
paying $11. 25 per barrel ? 

640. How many boxes of shoes can I buy with $9450, each 
box containing 50 pairs worth $1 .50 per pair ? 

641. The product of three numbers is 6822, and two of the 
numbers are 6 and 3. What is the third ? 

642. The divisor is 57 and quotient 31. What is the dividend ? 

643. The divisor 72 and dividend 78408. What is the quotient? 

644. The multiplicand is 7845, the product 54915. What is 
the multiplier ? 

645. The subtrahend is 784, the difference 5432. What is 
the minuend ? 

646. The terms are 5, 6, 7, 8, 9 and 10. What -is the amount ? 

647. The factors are 5, 6, 7, 8, 9 and 10. What is the product ? 

648. The quotient is 424^. What is the dividend and divisor ? 

649. What is the sum of the answers ? Ans. 1998593. 
6* 
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SECTION V. 
C A N C E L L AT ION.. 

101. Cancelling is suppressing or rejecting equal factors. 

103. Tbe principle involved is, that to multiply a quantity^ 
and divide the product by the same number, does not change 
its value. 

103« Cancelling is applicable to all quantities which may be 
considered in the relation of Z)ivuor and Dividend, 

Note. — To be expert in cancelling, it is necessary to have a thorough 
knowledge of the preceding part of this chapter, especially pp. 53, 64 and 55. 

PaOB. XXXVI. — To CANOEIi numbebs. 

Rule. — IHnd all the common factors in the divisor and divv- 
dendf and Suppress them, '■ ■ ' 

Illustration. — How much is 48 multiplied by 27, and di- 
vided by 18 f 

Dividends. 



DiTteoM. 



fix^^lS 



48=i'iix24 
27 = 3x ^ 



or 



i$ 



3x24 = T2 Ans. 



fU 8 



72 Ans. 



EXAMPLES. 

650. How much is 72 multiplied by 48 and 32, and divided 
by 16and64? 
. 651. How much is 72x68x24x84^^144? 

652. How much is 128, 7,.' 9, 72 ^and 96, and divided .'by 4, 

16, 32and84r ^ /•.■■'.;..,.•., -^ ;. •- 

653. Multiply 13, 7, 9, II,' 17 and'21, and divide the piroduct 
by 63, 187 and 3. . , .^ . , .. .^ |, ^.,., 

654. Multiply 27, 16, 18, 36,' 54 aiid 31, and divide by 108, 
93 and 144. . , . , 



655. What is the sura of the answers-? 



r. 0>-. 



■L .\. 



' I • ■: :- 



Ans. 69391. 



101; What is cancelling? 102. JVM is the prlB<3ajple invp^Yedt 108. To 
what is it applicable? What should ^he student be familiar with? Bepeat 
the j68d,54thi and 66th pagBa..^--; • i 1 ' !^ — 



MI^OELLANEOUS QUESTIONS. Gt 

MISCELLANEOUS QUESTIONS. 

656. A pound of Avoirdupois weight contains 7000 grains ; 
a pound of Troy contains 5760. How many grains in 6 pounds 
Troy and 4 pounds Avoirdupo^is ? 

667. Kow many more grains in 27 pounds Avoirdupois than 
in 31 pounds Troy ? 

658. How mainy pounds Troy in 97920 grains ? 

659. The human heart usually beats 70 times in a minute. 
How many times in an hour? 

660. A year is 365 days and 6 hours. How many hours is that ? 

661. How many times does a healthy human heart beat in 71 
years ? 

662. A propeller and a clipper went to sea at the same time, 
on tiie same course. The propeller averaged 8 miles per hour^ 
losing 4 hours for repairs. The clipper, 18 miles per hour for 
2 days, 5 miles per hour for 3 days, was becalmed 18 hours, and 
the rest of the time averaged 9 miles per hour. Which was in 
advance, and how far, at the 6nd of 20 days ? 

663. Each number of Harper's Magazine contains^ 144 pages. 
If 178,000 copies are printed, how many pag^s of reading matter 
does it make ? 

664. Each copy weighs half a pound; Suppose a man^ould 
load 75 pounds into a cart in a minute, how many minutes 
would it take him to load 178,000? 

665. Thi*ee men formed a hunting party, and traTclled through 
Arkansas, T6xas arid Louisiana. They were goiie 2 months, 
September and October. They triavelled one htilf the time at 
the rate of 26 miles, and the otlier half ^0 ' tniles per day. 
Started Monday, camped every Sunday and every other Satur* 
day. How many miles did they pass over ? 

666. What is the sum of the answers ? Ans. 2639741995. 

<___ ■ m ' ■ ■ ■ • ■ ■ . ' ■' I 

How many grains in a po^nd Avoirdupois ? Hpw mapy in a pound Troy ? 
How many beats of a healtliy human heart in a minuU?. UoW many in- 
spirations in a minute ;? How many beats of the heart to 0119 insqpiratlont 



68 MISCELLANEOUS QUESTIONS. 

667. The average speed of express trains on American rail- 
roads, is 40 miles per hour. Accommodation trains 25 miles 
per hour. The distance from Boston to Worcester is 44 miles, 
to Springfield 56, to Albany 100, to Schenectady 17, to Utica 
78, to Syracuse 53, to Rochester 81, to Buffalo 69, How long 
would it take an express train to pass over the entire rood, 
allowing 1 hour stoppage at each named place ? 

668. How long for an accommodation train, allotring 1 bonr 
as above, and 5 minutes every ten miles ? 

669. How long would it take a horse, allowing him to rest 
Sundays, and travel 57 miles daily ? 

670. A man can walk 40 miles daily. How long would it 
take a man to walk from Boston to BuflFalo ? ; 

671. The population of the United States in 1850 was 
23,256,972; number of slaves, 3,198,324; number of free^ 
colored, 428,515. How many white persons ? 

672. '^he population in 1790 was 3,929,827. What was the 
increase to 1850 ? 

673. The population of New York, in 1850, was 3,097,394; 
Virginia, 1,421,661; Tennessee, 1,002,625; Ohio, 1,980,408. 
How many more inhabitants have Virgipia, Tennessee^ and Ohio- 
together, than New York ? 

' 674. 1 . Washington was elected President of the ' United 
States at the age of 57, and died ut 68 years. 
2. John Adams at the age of 62, and died at 91 years. 

3. . Thomas Jefferson *' 58, ** 83 

4. James Madison '* 58, '* 85 

5. James Monroe ** 58, ** 72 

6. John Quincy Adams *' 58, *' , 80 






What is the average speed of an express train on American railrojids? 
Of an accommodation- train ? What "was the population of the United States- 
in 1850? What in 1790? Of New York? Virginia? Tennessee? Ohio! 
At what age were the first 6 Presidents elected? At what age did they 
die ? Which lived to be the oldest ? 

Give the rule to Prob. XXVI, XXV, XXIV, XXTII, XXII, XXT, XX, 

XIX, XVIII, XVII, XVI, XV, XIV, XIII, :Jiii, xi, x, ix, viii, vii, vi, 

V, IV, HI, II, I. Now give the text of the problems. 
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7. Andrew Jackson at the age of 62, and died at 78. 

55. 

68, ant) died at 68. 
51. 

49, and died at 54. 
65,.anddiedatG6. 
60. 
49. 
00, 
live after their aocession to t^e 



8. Martin Van Baren 

9. William Henrj Harrisop 

10. John Tyler 

11. James K. Polk 

12. Zachary Taylor 

13. Millard FiUioore 
, 14. Franklin Pierce 

15. James Buchanan 

, How long did those deceased 
Presidency ? 

: 675. What is the value of 187 + 768 + 684 _ 726 — 796 + 
846 — 786 + 8246—1728? 

676. What is the value of 8x64x72 + 8x 16 — 87x5 + 
11x87 — 68? 

677. What is the value of 8, 8, 71, 65, 57, 57 ? 

678. What is the valu^ of 7x56 x7x 8x7-^ 521 T 

679. What is the value of (8 + 6 X 6 — 12 x 2 + 6 + 91 X 3) 

-680. What, is the valu^. nf XII + XVIII + XXXVIII — 
XLI V ? 

681. What is the value of C + D + MD + DM + IV + XC ? 
.682. What will 86 lbs. of meat cost at 8^ cents per lb. ? 

683. James bought^ 282 oranges at 6^ cents for 3, and sold 
them for $6.00. What was his profit ? 

684. Dick Brown bought 100 marbles at 2 for a cent, and 
300 more at 3 for a cent. He then sold them all at 5 for a cent. 
Did ho make or lose ? Hdwmueh? 

685. Caesar is said to. have fought 50^ pitched battles, in ivhich 
1,920,000 persons were killed. He was assassinated in the 56th 
year of his age. Suppose he commenced his public career at 21. 
What number of persons did he cause to be killed annually ? 

What were the ages of the last 9 Presideiits on their accession to the 
Pr«sidenoy? Which died in office ? Which died th« yodngest? How 
maoy, and who, are now living? Whete is their place of residence ? How 
many battles did Caajsar fight t < Hew old wa& b« Wfaf^n^ hfi was killed ? What 
were the circumstances of his death ? 



to TBAOTIOKB. 

DIVISION II. 

FRACTIONS 

GENERAL PRINCrPLES. 

104. When a diTideod contains a divisor-a certain namber of 

times nithonl a remaiuder, the dirision is called exact division. 

lOtf. Wben there is a remainder, and it is leftundivided, (ta 

division is called incomplete division. 

106. When the entire dividend is divided, or the diTision 
indicated, it is called complete diuision. 

107. From indicated of Dnexecuted dirislon, arises a n(w 
class of nnmerica) expressions, called fractions. Thus, if I wish to' 
divide 6 by 7, I find that six entire units cannot be divided into 
Tequal parts, and that the division must be indicated. Thisespres-' 
sion is called a fraction, and is read sis-sevenths, written thus : ^, 

108. This fraction, |, means that 6 is to be divided by 7. 
To ascertain its value, we must suppose a unit to have been di- 
vided into 7 equal parts, and that as many of those parts were 
taken in the fraction as the dividend expresses, riz. 6. 

loo. The idea,of a fraction, then, involves two unila. 1st, 
the unit to be divided ; and, 3d, one of the equal parts after 
division. The nikit to be divided is called the unit of the frac- 
tion. One of the equal parts is called the fractional nnit. Thas, 
in the expression, g of an apfJe, Tbe " unit of the fraction" 
is a whole apple. The frailional unit is one piece of an apple 
cut into 8 equal parts. 

110. A Fraction is the Domerical expression of an aliqaot 
part of anjty, or a numlier of such parts. 

104. Wlint is einet diTision? 103. What is iiicompkte division? lOfl. 
Wbnt is cumpiete division i lOT. What givea rise to fnicCioiis! Wlintnra 
ways will eiprosi the diviHioQ of 6 upplea among a bnjs? How cnn jon 
indionte division t What ie an indicated division f 108. What doea ? mean! 
lu ; which is tlie dividend ? Which (he divisor T 106. Whut does th« idea 
of a fraction 'in volvB first? Second? What is the iiuil ot s fraetionT 
What is a fractional nnil? Kiplain tlic dilTerence. 110. Whjit ig afraction? 
What do joameao byanomerioal eipreesion? What ia uu i^liquot part! 
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111. It most necessarily be expressed by two numbers. One 
denoting the number of parts into which the nnit is divided, and 
the other, the number of such parts taken. 

113. The denominator or divisor shows the number of parts 
into which the unit is divided, and is below the line. 

lis. The numerator or dividend shows the number of parts 
taken in the fraction, and is above the line. 

U4I» The Talue of a fraction is the quotient of the numerator 
divided by the denominator. 

US* The numerator and denominator of a fraction, taken to- 
gether, are called the terms of the fraction. 

116* The following propositions are evident, and constitate 
the boids of all rules in fractions. 

Prop. 1. — If the numerator op a fraction be increased, 

THE value of the FRACTION WILL BE INCREASED. 

Ist, The numerator may be increased by addition. 

Illustration. — John has § of an apple, and Jane gives him 
I more. How many sixths has he now ? | -f ^ s=s | Ans. 

EXAMPLES. 

686. How much'is | + | + | + | ? Ans. '/. : 

687. Add 4, f , f , V aiid ^ or ? together. Ans. y. 
^88. Add f|, I J, j% and 2 together. Ans. f 5. 

689. Add j% j%f, 14, |JJ and 3y\. Ans. f f . 

2d. The numerator may be increased by multiplication. 

Illustration. — John has | of an apple,, but Jane has 3 times 
as mnch. How much has Jane ? I X 3 => §. 

EXABfPLES. 

690. Multiply j% by 2. Ans. j%. 

691. Multiply ^% by 6. Ans. ff 



111. Why must a fraction be expressed by two numbers? What does 
each number represent? 112. What is a denominator? 113. What is a 
numerator? 114. How can you find the value of a fractiou? What is 
Prop. 1 ? How many ways can the numerator be incrensed? What does 
the first imply? Second? 115. What are the terms of a fraction? 
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n T« ACT 10^8. 

Prop. 3.— *If the nttmiiratpr op a fractios bs ibiteiN^^SD, 

tHl VAIiV^i or A ERACnoiN WIJ^L BE DIMINISHXD. 

Is^. The numerator may be diminished by subtraction. \ ' 
Illustration.— John has | of an apple, and gives Jane J.. 
How much has John left ? | — | = § Ans. 

BXAMPLS8. 

©91. Allen Browni owned -^ of an acre, Bnd sold y\. jftow 
much left? 

602. From y^ take yV 

693. Subtract ^ I from ^f 

694. Subtrac;t II from If 

695. Subtract ^^ from 1 or ||. 

696. Subtract II from 2. , ; ,. ^, 

697. What i§ the difference be;twecin J J and |||,. 

698. What is the difference between ^| apd||.?,^ , 

699. Which IS the most, J4 — t7 ^^ ff — i§ ? 

700. Take lifrom 5. .-- ' 

2d5. The nwmerator may be diminished by division. 

Illustration. — John divided y of an apple among his 3 

brothers. -How many thirds did each bavef ''^#'V'3 = | A'ns. 

R^AMPLES^. ■ 

701. Diyide Vby6. 

702. Divide f ^ by 9. 

703. Divide 2^ bj^ 7. ^ /:>--■ 
•'■ ;704. BiWde-^' V^.- ■ -i ='■ -- ■^'■'■^^ 

705. divide^ by 32. ^ ' " ^^ ' ' ''' 

706. Divide 14 + If by 61. . , , 

707. Pwide ^ + |i| by 196. ■ ,. ■ - : ^ 

708. D^ide V^^^j + Iff by 247. .:; ; ;.^ , 

709. Divide^f^ ^ ^4^.^,11^ bym 

^■ " ' ■' - '' ^ " ■ ■*■■ « r ■■■ ' ■ r "" " ■•■ ' ■ ' ■ — ' — : — .1 .. , ■ I u • 

What is Prop. 2d ? How may the numerator be dimmisbed tir^t? - How 
second ? How, may a fraction be divided? Haw may one inaction be sub- 
tracted from another 2 How may a fraction be multijplied ? How may two 
fractions be added? - • . . 
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FRACTIONS. 
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Prop. 3. — If the denominator of a fraction be multi- 
plied, THE value of the FRACTION WILL BE DIVIDED BY TH« 
SAME NUMBER. 

Illustration. — Joha has | of an apple, and he divides it 

between his 2 brothers. What part of an apple does each have J 

I -=- 5 = I Ans. 

examples. 

[vide I of a dollar equally among 7 persons. Ans. i^V 

ivide /u of a rod into 8 equal parts. Ans. ^q, 

ivide ^f of a bushel into 7 equal parts. 

[vide |!^ of a gallon into 93 equal parts. 

ivide f ^ by 12. 

[vide ^Vy by 17. 

[vide yf 1^ by 96. 

i^ide III by 928. 

ivide ill? by 8426. 

Prop. 4. — If the denominator of a fraction be divided, 
the value of the fraction will be multiplied by the same 
number. 

Illustration. — John has j% x>f an apple, but Jane has twice 
as much. How much has Jane ? y^ x 2 = | Ans. 

examples. 



710. 


Di 


711. 


Di 


712. 


Di 


713. 


Di 


714. 


Di 


715. 


Di 


716. 


D 


717. 


D 


718. 


D 



719. Multiply if by 8. 

720. Multiply J^fby 12. 

721. Multiply ff by 26. 

722. Multiply 3^5 by 6. 
72:^. Multiply |g by 11. 



725. Multiply y% by 12. 

726. Multiply 41 by 24. 

727. Multiply yV/g by 144. 

728. Multiply ^%%% by 2341. 

729. Multiply 1^1 by 413. 



724. Multiply |i by 8. 
730. What is the sum of the denominators of the answers on 
this page? Ans. 29785114. 

^_ • • — • 1-— ^^M— ^M_^i— )^— ■ _ I — 1 -^— — — - - - _ _ - ^ - ■ — 

What is Prop. 3d? How may the denominator of a fraction be in- 
creased? How ean you divide a fraction? What other way to divide a 
fraction? Repeat Prop 4. How may the denominator be diminished? 
How would you multiply a fraction ? What other method to multiply a 
fraction ? 

T 



t4 fractions. 

Prop. 5. — If both the numerator and denominator be 
mttltiplied by the same number, the value of the fraction 
will remain the same. 

Illustration. — A half of an apple is equal to two-fonrths, 
thus : ^ X I = f . 

EXAMPLES. 

731. Multiply both terms of | by 4. 

732. Multiply both terms of 4 by 7. 

733. Multiply both terras of ^| by 37. 

734. Multiply both terms of -J| by 18. 

735. Multiply both terms of ^^ by 31. 

736. Multiply both terms of /^ by 41. 

737. Multiply both terms of f J by 56. 

738. Multiply both terms of jfi by 171. 

Prop. 6. — If both the numerator and denominator be di- 
vided BY THE SAME NUMBER, THE VALUE WILL REMAIN THE SAME. 

Illustration. — Six-twelfths is the same as one-half, thus : 

6 ,jj_ fi 1 

T2 • 6 — 3- 

EXAMPLES. 

739. Divide both terms of ^| by 4. Ans. |, 

740. Divide both terms of || by 7. Ans. 4. 

741. Reduce f| to lower terms, or to less terms, 

742. Reduce III to lower terms. 

743. Reduce t^^% to lower terms. 

744. Reduce 5| to lower terms. ^ . .* 

745. Reduce || to lower terms. 

746. Reduce f^J to lower terms. 

747. Reduce j^^^ to lower terms. 

748. What is the sum of the numerators of the answers ?. 

Ans. 35710. 



What is Prop. 5? What is the effect of multiplying the nnmerator? 
What is the effect of multiplying the denominator ? " What effect to mul- 
tiply both at once? Repeat Prop. 6. What effect to divide a numerator? 
To divide the denominator? To divide both nt once? What is it to re^ 
daoe a fraction to lower terms? 
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CLASSIFICATION OF FRACTIONS. 

117* It will be perceived in the foregoing fractions that the 
denominator may be any number whatever, as 2, 8, 8. Thus 
making the fractional nnit of any value, as a half, third, eighth, &c. 

118. Hence the fractional unit does not increase and decrease 
in a decimal ratio. 

119. But if the denominator be ten, or any power of ten, the 
decimal system will be preserved in the increase and decrease of 
the fractional unit. 

ISO. There is also a third method of expressing fractions, 
where the fractional unit increases and decreases in a twelve-fold 
or duodecimal ratio. 

131. Fractions therefore are expressed by three methods. 

1st. 2716 Decimal^ System of Fractions, — in which the 
fractional unit increases and decreases in a ten -fold or decimal 
ratio. 

2d. The Duodecimal^ System of Fractixms, — in which the 
fractional unit increases and decreases in a twelve fold or duo- 
decimal ratio. 

3d. The Multecim^l^ System, or Common Fractions, — in 
which the fractional unit increases and decreases in any ratio. 

133. The pupil should always make the proper distinction 
between the unit of the fraction and the fractional unit, and 
remember that a fraction cannot exist without both, (109.) 

What is a fractional unit? What 18 the unit of a fraction? 117. What 
value may the fractional have? 118. How does this fractional unit in- 
crease? 119. What advantage by making it ten, or any power of 
ten? 120. What is the third method of expressing fractions ? What is a 
duodecimal ratio? 121. What is the decimal system of fractions? What 
is the duodecimal system ? What is the muUecimal system? 122. What 
distinction should the pupil always make in the study effractions? Why? 
Why cannot a fraction exist without the two units f Repeat the 6 propo- 
sitions. Are these applicable to one system of fractions or to all ? 



1 Decimal — Decern. Ten. 

2 Duodecimal — Duo and Decern. Two and ten. 

> MuLTECiMAL— Multi and Decem. Many and ten. 



It DBOIHAL FBACTIOHB. 

CHAPTER I. 
DECIMAL FRACT10N9. 

SECTION I. 
NOTATION AND NUMERATION. 

133. Decimal Fractions are divided into two classea. Finite 
and Infinite. 

134. A Finite decimal is one wliose entire valDB can be ex- 
pressed in the decimal form. 

133. An Infinite decimal is one whose entire valne cannot 
bo expressed in a decimal form. 

136. The denominator of a decimal fraction is nsaallj 
omitted. 

137. Decimal fractions express tenths, hundredths, thoa- 
sandths, Ac, of anything. 

138. We therefore have a series of numbers below unity, 
governed by the same laws as those abore, and the Orders in 
notation may be extended from unity to the right indefinitely. 

130. Unity is the starting point in both decimals and whole 
numbers, and is always referred to in writing a number. Thus, 
two hundred is written by writing the figure 2, and filling np the 
other places to the point with ciphers in this manner — 200. 

130. In a similar way decimals are written to the right of 
the point; e. g. two thousandths is written by writing 2 in the 
thousandths place, and filling up the other places to the point 
with ciphers, thus — ,002, 

131. A decimal point is a dot to mark the place in a series 
where whole numbers end and fractional numbers beyin. 

123. Into what c\ii?sea arc dccimnl fraclioris divided? 1^4 tVlmt 1:; n 
finite decimal? 126. What is an Infinite decimal ! 120. Tx tiif fieromi- 
Ealor u--iniil7 written! 127. What do decimnl frnclions txprcs-'l VIS. 
Bow iota the series of fractional numbers compare trith the eerier at whcila 
nnmbera? What is the notation Isble, page I4t 129. What is the start- 
ing point in the series of whole numbers? 130. What is the slorting poiul 
InadeciDUl! 131. What is a decimal point! 



DECIMAL TBAOTIONB. TT 

133* No number can he expressed without a decimal point. 
After whole numbers it is usually understood, but m,ust always 
he expressed before a decimal fraction, 

133. A decimal fraction is written by writing the numerator 
and prefixing ciphers, if necessary, until the number of places 
equals the number of ciphers in the denominator, and prefixing 
the decimal point. 

1341. The denominator of a written decimal may be deter- 
mined by taking 1 with as many ciphers as there are places in 
the numerator /rom the decimal point, 

135. A decimal fraction written in full takes the form of a 
common fraction. 

136. A decimal fraction is read by reading the numerator 
and denominator the same 9.s any fraction. 

137- Prefixing a cipher to the numeraior of a decimal frac- 
tion, decreases its value ten times, by removing the decimal point. 

Prefixing a qipher to the denominator, does not alter its value. 

Annexing a cipher to the numerator, does not alter its value. 

Annexing a cipher to the denominatorf decreases its valae ton 
times. 

13$. The usual manner of expressing a decimal is elliptical, 
and hence many forms are ambiguous. Thus, ''nine hundred 
thousandths" may mean -f^^Q or TTyi?ou?r» ^® cannot determine 
which. As a diyision,.if tl^e latter value is intended, it would 
be 9 dimded by 100000 ; but if the former, 900 by 1000. The 
word ''divided'* being left out, its place should be supplied by 
a comma, "nine, hundred thousandths," or "nine hundred, 

thousandths." 

«, , — . 1 

132. Can a iiuinber exist without a decimal point? Is it always written 
with a whole number? Can a fraction be written without it? Why not? 
J&S. IIow is a decimal fraction written? 134. How may the denominator 
of ft written decimal be known? 135. What form does a decimal take if 
written in full ? 136. How is a decimal fraction read? 137. What effect to 
prefix or annex ciphers? 138. What is the usual methcd of expressing a 
docimal? What word is omitted? What should supply its place? What 
^^ujses ambiguity ? Why ? 

1* 



78 DECIMAL FRACTIONS. 

130* NUMERATION TABLE. (Contiaued from page 18.) 




.7843276356894032168423 

EXAMPLES FOR WRITING DECIMAL FRACTIONS. 

749. Write five, hundredths. 

760. Write seven hundred and fifty-seven, thonsandtha. 

751. Write two, hundred thousandths. 

752. Write two hundred, thousandths. 

753. Write two hundred thousandths. (132, 138.) 
754; Write six hundred and five, ten thousandths. 

755. Write seven hundred and three, thousandths. 

756. Write forty hundred and eleven, millionths. 

757. Write six, hundred thousandths. 

758. Write seventy-five, ten thousandths. 

759. Write three hundred and fifty-four, ten thousandths. 
760.' Write ^ye hundred and eighty-seven, hundred njillionths. 

761. Write two hundred and sixty-one, hundred thousandths. 

762. Write sixty-five, hundredths. 

763. "Write seven hundred thousandths. "(?) 

764. Write five, hundred thousandths. 

765. Write seventeen hundred, millionths. 

766. Write seven hundred thousand and twenty, millionths. 

767. Write twenty-seven, thousandths. 

768. Write fiftv-six, ten thousandths. 

769. Write nine hundred and fifty-eight, ten thousandths. 

770. Write seven, ten millionths. 

«., — -■ ■ ■— ■ . ■ . ■■■■ ■ — I ■ ■ —■■■■■ I ■■ 1^ ■ ■ ■■> I ■ ■■ » I I . » ■ I I ■ ■ ■ ^ I ■ ■ - ..^tmrnmrn 

139. Repeat the names of the several orders in Decimal Notation. How 
many places for thousandths ? Millionths? Tenths^? T-en thousandths? 
Ten millionths? Hundredths? Hundred thousandths? Thousandths? 
Hundred millionths ? Tenths ? What is the name of th« first place ? Second ? 
Fifth? Seventh? Fourth? Second? First? Eighth? Sixth? Fourth? 
Third? First? Fifth? Sixth? Tenth? 
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EXAMPLES FOR READING DECIMAL FRACTIONS. 

771. The ratio of the diameter to the circuDiference, is com- 
monly written 3.14159, and is called by mathematicians n. (Pi.) 

772. To be more accurate,. tc is 3.14159265 +, and some 
mathematicians have carried this ratio as far as the 200th place. 
Vieta carried the approximation to 10 places, Van Ceulen to 
36 places, Abraham Sharp to 72 places, and De Lagny to 128 
places. _ 

773. One fourth of 7t .785398163397+, or more commonly 
.7854, is of frequent use in mensuration. 

774. The square root of 3.14159+ is 1.7724538+. 

775. The square of 3.141592+ is 9.8696+. 

776. The length of one degree of a circle, is .008726 part of 
the diameter. 

777. One half the square root of n is .88633+ ; or, to be 
more accurate, .886227+. 

778. The' square root of .5 is .707+, or .7071+, or .707106+. 

779. The ratio of the side of an inscribed square to the cir- 
cumference, is .225+, or .22507+, or .225079+. 

780. The analysis of the oyster shell gives 98.34 of carbonate 
of lime, 1.26 phosphate of lime, and 0.5 insoluble matter. 

781. In a mean Gregorian year the Earth reVolves on its axis 
365.2425 times. 

782. The length of a degree of Latitude, computed by De- 
lambre, is 362.809 English feet. According to Col. Lambtop 
and Capt. Everest, 363.04 feet. 

783. The length of a degree of Longitude, at the equator, is 
365.152 English feet. At Lat. 40^, 280.106 English feet. 

784. The diameter of theJEarth is 7924.87 miles at the equa- 

tor. At the poles it is 7898.03 miles. 

'■ ■ ■■ 

What is » ? How much is one-fourth of ir ? What is the square root of 
ir? What is the square root of 5? What part of the oyster shell is car- 
bonate of lime? How long is a Gregorian year ?. Whnt is the length of a 
deg. of Latitude? What the length of a deg. of Longitude at Lat. 40®? 
What is the longest diameter of the Earth ? What, the shortest ? 
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SECTION II. 

ADDITION OF DECIMAL FRACTIONS. 

14IO; Addition of decimal fractions differs iri no respect from 
that of whole numbers. (See Prob. 1, p. 22.) 

EXAMPLES. 

785. Add together seventeen, hundredths; nine, tenths; five 
hundred seventy-one, thousandths ; and three hundredths. 

786. According to Prof. Struve, si'Xteen ounces of mineral 
water frotti Ems, Germany, contains the following amount of 
solid matter, viz: carbonate of soda, ten, and seventy-five, 
hundredths grains ; muriate of soda, seven, and six hundred 
thirty-four, thousandths grains; sulphate of potash, fifty-four, 
hundredths grains ; hydrochlorate of potash, forty-five, thou- 
sandths grains; carbonate of lime, one, and fourteen hundred 
seven, ten ' thousandths grains ; fluate of lime, one hundred 
ninety-two, hundred thousandths grains; carbonate of mag- 
nesia, seven thousand eight hundred eighty-seven, ten thou- 
sandths grains. What was the amount of solid matter found ? 

787. The following is the result of Dr. Prout's analysis of the 
finest loaf sugar, in a dry and pure state. There were found 
forty -two, and eighty-five, hundredths ounces of carbon ; six, and 
three hundred fifty, thousandths ounces of hydrogen ; and fifty, 
and ^ight, tenths ounces of oxygen. , How much in the whole ? 

788. What is the amount of seventeen, thousandths; sixtf 
nine, ten thousandths; twenty, raillionths ; four, hundredtlrs; 
three hundred, and fifty-nine, hundred thousandths; twelve, hun- 
dredths; seventy, thousandths ; and seven hundred, and six, 
tenths ? 

789. What is the sum of the answers f'An&. 1123.42583, 



Who analyzed the mineral -water from Ems? What was the amount 
of solid matter found? Who has given us an analysis of loaf sugar f 
Which ingredient is the largest? <■-' 
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SECTION III. 
MULTIPLICATION OF DECIMAL FRACTIONS. 

PaoB. XXXYII. — To multiply decimal fractions. 

Rule. — Multiply the numerators together for the numerator 
of the product^ and the denominators together for the denomi- 
nator of the product. 

Illustration 1. — Maltiply .37 by .5. 

1st Numerator, 37 1st Denominator, 100 

2d Namerator, 5 2d Denominator, 10 

Numerator, 186 Denominator, 1000 

A us. J^®0\ or .186. 

The process of multiplying the denominators may always be 
mental. As the number of places in a decimal, is always equal 
to the number of ciphers in the denominator, the number of 
places in the product, will always be equal to those in the mul- 
tiplier and multiplicand counted together. 

Illustration 2. — Multiply .0071 by .005. 

Ist Numerator, .0071 1st Denominator, 10000 

2d *' .006 2d '* 1000 

.0000366 10000000 

examples. 

790. How many days in 21.5 years? (See Ex. 781.) 

791. What is the length of 17.25 deg. of Long, in Lat. 40^? 

792. In a synodic revolution of the moon there are 29.5:J059 
days. How many days in 12.5 revolutions ? 

793. An Irish mile is 1.273 statute United States miles. How 
many United States miles in 27.75 Irish miles ? 

794. A Hungarian i^aile is 5.178 United States miles. How 
many United States miles in 46.875 Hungarian miles ? 

795. What is the sum of the answers ? Ans. 13331.719125. 

^.m ■ I ' ■ ■■ ■ - ** ■ — ^■■ -- ■ ■ - ■ — ■ ■ ■ — ■.■■I ■ _ ■ ■ _^ ■ - - - 

What is the rule for the muHiplication of decimals ? How can you always 
know how to point oflf? What is the use of a decimal point? How many 
days in a year? How long is a deg. of Long, at Lat. 40° ? How long is 
an Irish mile ? How long a Hungarian mile ? 
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796. It takes Mercury 87.969258 days to perform a sidereal 
revolution. How many days difference between 22.5 years of 
Mercury and 7 Gregorian years ? 

797. A chronometer is rated at 17.375 sec. loss dailv. How 
much would it lose in a Gregorian year ? 

798. Every chronometer for the XJ. S. Navy is put on trial at 
the National Observatory at Washington, D. C, for one year. 
If its variation exceeds 8 seconds, it is rejected. Suppose a 
chronometer gain .07 seconds daily, what would it gain in a 
Gregorian year ? 

799. The standard Avoirdupois pound of the United States 
is the weight of 27.7015 cubic inches of distilled water, at the 
temperature of the maximum density. How many cubic inches 
in 12 such pounds ? 

800. The length of an equinoctial or solar year i^ 365.2422414 
mean solar days. How many days in 21 such years ? 

801. Multiply 768.253 by 70.07. 

802. Multiply 982.76072 by 90.426. 

803. Multiply 7878.74 by .0008426. 

804. Multiply 98.47 by 93.784. 

805. How many feet in 175 loads of wood, if each load con- 
tains 98.7687 feet ? 

806. What are 183 bushels of corn worth at $.9375 ? 

807. What are 346 bushels of wheat worth at $2.0625 ? 

808. A drover with 847 sheep was offered $4.1875 apiece for 
them, but refused, and sold the entire flock for $3500. Did he 
lose or gain ? How much ? 

809. What is the sum of the answers on this page ? 

Ans. 185108.526375744. 

How long is a year of Mercury ? How long is a Gregorian year ? How 
long jgj a solar year? How many cubic inches of water in a standard 
pound? How many grains in a pound? Where are all navy chronometers 
put on trial? How long on trial? Which are received? Which rejected? 
What is distilled water? What is maximum density? What is a chro> 
nometer ? 
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SECTION IV. 
SUBTRACTION OF DECIMAL FRACTIONS. 

14L Subtraction of Decimal Fractions differs m no respect 
from that of whole numbers. (See Prob. Ill, p. 35.) 

EXAMPLES. 

810. What is the difference between forty, and eighty-seven, 
hnndredtbs and 20.35 ? 

811. What is the difference between 86.742 and .21 ? 

812. What is the difference between a Solar and a Gregorian 
year ? 

813. How mnch shorter is a degree of Longitude at Latitude 
40O, than at the Equator ? 

814. What is the difference between 4 Irish miles and 1 Hun- 
garian mile ? 

815. Which is the longest, 5.55 United States miles, or 1.002 
Hnngarian miles ? 

816. A link of a Gnnter's surveyor's chain is 7.92 inches. 
What is the difference between 75 links and 5000 inches ? 

817. A nautical or geographical mile is 1.1527 statute miles. 
From Boston to Liverpool, via Halifax, is 2550 nautical miles. 
How many statute miles ? 

818. From Washington to Athens is 5450 nautical miles. 
How many statute miles ? 

819. How many statute miles further from Washington to 
Athens, than from Boston to Liverpool ? 

820. Subtract 8.764 from 18.6. 

821. Subtract 91.0467 from 106.7. 

822. Subtract 84.638 from 213.2712. 

823. What is the sum of the answers ? Ans. 17317. 1120052. 

How long is a link of a Gunter's chain ? How long is a geographical 
mile' How far from Boston to Liverpool? How far is Washington from 
Athens ? Where is Athens ? Where Is Liverpool ? On what river is it ? 
On what river is Washington ? Can you sail from Washington to Athens T 
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SECTION V. 
DIVISION OF DECIMAL FRACTIONS. 
PeOB. XXXVIII. — To DIVIDE DECIMAL FRACTIONS. 

Rule. — Divide the numeraior of the dividend by the nume- 
raJtor of the divisor ^ and the denominator of the dividend by 
denominator of the divisor. 

When the denominator of the divisor is greater than the de- 
nominator of the dividend^ the division will be impossible. In 
this case, before division^ the denofainators must be made alike. 

Illustration 1. — Divide .35 by .7. 

Divisor. Dividend. Ans. 

TU ) i¥o ( 1% <>r .5. Again : .7).35 

.5 Ans. as before. 

In the usual way the division of the denominator is a mental 
process. 

Illustration 2. — Divide .75 by .025. 

Here the denominator of the dividend is smaller than the de- 
nominator of the divisor. Thereforie we must multiply both 
numerator and denominator of the dividend by 10, to make divi- 
sion possible. 

DlTiior. Dividend. Qaotient 

■ilh ) T^ ( ? or .025).750(30 

750 

It will be observed that the number of decimal places in the 
quotient will be as many as those in the dividend minus those 
in the divisor. 

EXAMPLES. 

824. Divide seventy-five, hundredths by five tenths. 

825. Divide seventy-eight, thousandths by nine hundredths. 

Note. — It is generally sufficient to carry the quotient to the sixth deci- 
mal place. 

What is the rule for division of decimals? How many do you point off 
in the quotient? In what cases is the division impossible? How can it be 
made possible? How many decimal places in the quotient, when the di- 
visor and dividend have the same number ? 
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826. Divide 18 by seventeen, hnndredths. 

827. Divide eighteen, hundredths by seventeen, hundredths. 

828. Divide 21 by ten, thousandths. 

829. Divide three, tenths by six, thousandths. 

830. Divide two by three. 

831. Divide 3 by 2. 

832. Divide a 141 5926 by four, tenths. 

833. Divide one by one million. 

834. Divide ten by one hundred and ten. 

835. Divide 86 by 96. 

836. Bought 27 loads of wood for $266.87. How much was 
it a load ? 

837. Bought 1128 pounds of butter for $267.68 ; paid $14,395 
for freight; other expenses, $7.56. What did the butter cost 
per pound ? 

838. How much should I sell it for, per pound, to gain 
$50.00? 

839. If Capt. M. Meigs pays out $9500.55, every Saturday 
night, to the workmen on the Capitol of the United States, how 
many men. are employed if each receives^ 1.583425 per day ? 

840. Divide seventy-six, and eight hundred forty-two thou- 
sandths by ninety-three, and eighty-seven hundredths. 

841. Divide seven hundred sixty-eight by seven, and eighty- 
six hundredths. 

842. Divide ninety-two, and six hundred eighty-four thousand 
seven hundred sixty-three, millionths by forty-seven thousand six 
hundred eighty-two, hundred thohsandths. 

843. Divide four thousand six hundred eighty-two by nine 
hundred thirty-one thousandths. 

844. Divide 6 by 17. 

845. Divide 1 by 17. 

846. Divide 11 by 17. 

847. Divide 5 by 17. 

848. Divide 9 by 17. 

849. What is the sum of the answers 7 
8 Ans. 13602.1657509411764704. 



•^ Carry out these answers 16 places. 



g6 OHANQB 01* DXCIMAIiS. 

SECTION VI. 

TO CHANGE THE DECIMAL FORM TO THE DUO- 
DECIMAL OR COMMON FORM. 

ProB. XXXIX. — To GHANQE A DBCIMAL FBULOTION TO A 
DUODECIMAL. 

Rule. — Multiply the decimal by 12, and the product will he 
twelfths. Multiply the decinial part of this result by 12, and 
the product will be I44th8 ; and so continue to multiply each 
decimal part by 12, till the desired result is found, 

iLLUSTaATiON.— Change 7.271 tb a duodecimal. 

7.27i 

■ 12 ■ ' ' ■ ■ 



3.252 Twelfths. Primes, or '. 
12 

3.024 144ths. Seconds, or ". 
1^ 

0.288 1728th8. Thirds, or '". 
12 

3.456 20736th8. * Fonrthg, or '\ 

Ans. 7-^8'— 3''-^0'"-^.450'\ 

EXAMPLES. 

850. Change .75, to i^dupd^icimaj. . i < 

851. Change nineteen, hundredths to a duodecimal. 

852. Change seventeen, and five j hundredths to a duodecimal 

853. Change ninety sev^n, thousandths; to a duodecimal. , 

854. Change seven hundred eighty Tfour,; thousandths. r 

855. Change 84.26826. 857. Change 7U6265, 



856. Change 764.263. 



858. Change .94636. 



859. What is the sum of the thirds in the anst^'ers ? Ans. 62. 

What is meant by a change of the decimal form ? , How Tnany^fopros may 
fractions have? What are they ? How do yon change decimals to duode- 
cimals? Is it the same as to multiply by 12, and then expr,e99 a diylnon 
by 12? Does that affect the fiiliie ? 



■ « J 



INFINITE DXOIMALS. 8T 

PrOB. XL. — To CHANGE A DECIMAL TO A COBfMON FRACTION. 

Rule. — Write the denominator under the numerator and 
omHt the point. 

Illustration. — Change .19 to a common fraction. Write 
denominator, 100, under the numerator, 19. Ans. Jg^^. 

examples. 

860. Change .7, .76, .842, .5678 and 11.32 = IIJ^^^. 

861. Change 3.57, 8.426, 57.826. 

862. Change .76, .321, .6, .06. 

863. Change .0006, 8.00006, 20.02. 
, 864. Change 42.6007. 426.007. 

865. Change seven hundred twenty-eight, and forty-six, hnn- 
dredths ; two thousand six hundred eighty-one, ten thousandths ; 
and eight hundred twenty-six, ten thousandths to common 
fractions. 

SECTION VII. 

INFINITE DECIMALS. 

142. For all practical purposes, Infinite Decimals may be 
treated as finite decimals, being carried out 6 places, and the 
remainder dropped as valueless. 

Illustration. — The Infinite Decimal 2.333333 is as cor- 
rect for practical purposes as though it was continued twenty 
places. 

14:3. Addition, Subtraction, Multiplication, and Division of 
Infinite Decimals, will differ in no way from that of Finite De- 
cimals. 

NoTB. — See Infinite Decimals, p. 283. 

How do you change a decimal to a common fraction ? What are Infinite 
Decimals 3 Ho^ do they differ from Finite Decimals? What rules for 
adding, multiplying, subtracting, and dividing them ? 
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SECTION VIII. 

SPECIAL RULES FOR CONTRACTING THE MUL- 
TIPLICATION AND DIVISION OF DECIMAL 

FRACTIONS. 

PrOB. XLI. — To SHORTEN THE MULTIPLICATION OF DECIMAIA 

KuLE. — 1. Write the Multiplier under the Multiplicand, 

2. Commence to multiply with the left hand figure of the 
multiplier , and priced as in general multiplicaiion. 

3. Multiply only so far as to obtain the required number of 
decimals. 

Illustration.— Multiply .823415 by .786426, atid obtain a 
product to & decimal places. 

.823415 



As those at the right of the line trt 
rejected, it is needless to produce them. 

NoTB. — The position of the decimal point 
may be determined from the product of the 
first two decimal places. 



EXAMPLES. 

866. Multiply 7.8464268 by 8.426842. 

867. Multiply 4 268426 by 3.268794. 

868. Multiply 3.784569 by 2.682004. 

869. Multiply 4.084004 by 7.589307. 

870. Multiply 7.000078 by 4.687682. 

871. Multiply 4.0000468 by .468260. 

872. What is the sum of the answers on this page ? 

Ans. 155.905388. 



.78642 6 


.576390 


5 


65873 


20 


4940 


490 


329 


4660 


16 


47930 


4 


940490 


647555 


076790 



Bepeat the rule for shortening the multiplication of decimals. How may 
you know where the decimal point is ? How much labor is generaDy 8aT«4 
by this process 7 
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PbOB. XLII. — To SHOBTEN THE PROCESS OF DIVISION OF 
DMIMAL FRACTIONS. 

Rule. — .1. Commence the division as usual , and continue 
until the number of decimal places remaining to be found is 
two less than the number of figures in the divisor, 

2. Then teject the right hand figure of the divisor and 
divide, rejecting one figure ai the right of the divisor at each 
division, until the divisor is gone. 

Illustration. —Divide 78.4264 by 63.784. 



Common Method. 

63.784)78.4264(1.229 



6378 



1464 
1275 



188 
127 



60 
57 

3 



4_ 

24 

68 



Short Method. 

6|3|.7|8(4)78. 4264(1.229 
6378 

1464 
1275 



560 

568 



188 
127 



9920 
4056 



60 
57 

3 

38 figares used. 



5864 

61 figures used. i 

The mi^thod explain^ itself by a earefol inspection. 

' EXAMPLES. 

873. Divide .876426 by .78426. 

874. Divide 8.246 by .326845, 

875. Divide .78468 by 68.7567. 

876. Divide 4,2632 by 8.2687. 

877. Divide 56.872 by 4.2684. 

878. Divide 368.42 by 56.842. 

879. Divide 36.874 by 36.8263. 

880. What is the sum of the answers ? 



Ans. 47.680329. 



How is the process of dividing by decimals shortened? How can yoo 
tall where tJbie decimal point will be? Why is not the value affected by 
ci^ng off the right hand figoreft of th» divisor? 

8* 



90 DV0DICIHAL8. 

CHAPTER II. 

DUODSCIMAL FRACTIOfiS. 

SECTION I. 
NOTATION AND NUMERATION. 

144. Daodecimal FractioDS Dsnally have their denominators 
abbreviated by accents, thus y^ is written 6' ; j Jj is written 6". 

145. Tbe acceots at the right denote the uamber of twelveH 
or power of twelve in the denominator. 

140. These powers or denomitiatione are called primes, 
Becoiids, thirds, foarths, fifths, Ac. 

147. They are marked by accents ; primes by one accent, 
seconds by two, Ihirdu by three, Ac, forming a sericB of frac- 
tional anits increasing and decreasing in a twelve fold ratio. 

I4S. It is evident, therefore, that in ciianging from one de- 
Domination to another, we mnst multiply or divide by 13, as 12 
seconds make one prime, 12 primes make one unit 

149. A dnodecimal is written thns : 4 6' 7" 4'" 3'' 8'. 

150. A duodecimal expression is read by naming the nume- 
rator, and then the denomination or number of twelves in the 
denominator. Thns, the expression in Art. 149 is read 4 units, 
6 primes, 7 seconds, 4 thirds, 8 fourths, and 8 fifths. 

SECTION II. 
ISL Addition of Dnodecimal Fractions differs in no respect 
from the addition of- whole numbers. (See Prob. I, p. 22.) 
iLLDSTBATios.— Add 7 6' 8", 3 4' 7". 

7 (J' ti" 

3 4/ -J// rj.jjg igj goiuQjji amounts to 15, divide by 12. 
10 n^ 3" Ana. 

144. How nre DuodfdimaU usn»1l7writteDT 145. Whnt do (he accents 
denotoT 146. What are they oalled? !47. ffow »re ihpBe rienominBtiooB 
markedT Huv does b duDili^cimnl series of ^MOtionBl nails increnae and 
deoreaa?. MB. How chnnge from one denomination 10 Bnother? 149. 
How ia B duodecimal written! 160, How rend? 161. Rule Tur addition T 
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EXAMPLES. 

881. Add 6 4' 5" _V" 3'-, 6' 8", 4' 8'" and 9". 

882. Add 16 5' 6" 7'", 71 3' 8" 9»% and 4 7\ 

883. Add 25 8' 9»% 17 8^ 9"', 7'', 6' 4"' and 11'. 

884. Add V V 2''', 14 7'" 8»' 4\ and 23 &. 

885. Add 8.5, 76 8', 8 6', 9 2' 8'' and 7'. 

886. Add 17.05, 17 5', 678 4' 7", and 6.5'. 

887. Add 6.5' and 6' 6''. 

888. Add 19.8, 16.7', 14.8", 2;3.84', and 78.26'. 

889. Add 75 6', 82.5', 43.84", 78 6', and 2 3'". 

890. What is the sum of the answers ? 

Ans. 1128 9' 1" 9'" 2^^ 6^ 

SECTION III. 
MULTIPLICATION OF DUODECIMALS 

1«I3. Multiplication of Duodecimals differs in no respect from 
the multiplication of decimal fractions. (See Prob. XXXYH, 
p. 81.) 

Illustration.— Multiply 6' 6'' 6'" by 2' 3" 4'" 

6' 6" 6'" 
■ 2' 3" > 4^" 

24»^ 24^ 24^« The product by 4'" 
18'" 18^^^ 18' '* '* 3" 

12" 12'" 12*' '' I' 2' 

12" 30'" 64»' 42' 24'» Entire product. 
12" 10"' 9>' 8'. The same reduced. 

1. In this example the numbers are the numerators and the 
accents indicate the denominators, 

2. The denominators are multiplied by adding the accents : 
thus, multiplying 6"' by 4'"= y/^g by y^^^g. Multiplying nume- 
rators we have 24, and multiplying denominators we have 1728 x 
1728== 12 X 12 X 12 X 12 X 12 X 12, or 6 twelves Or ''. Ans. 24'«. 

152. What i8 the ruje for Multiplication of Decimal fractions? What for 
Dnodecimal fractions? Is there any difference? How do you multiply the 
denominators in decimals. ? How do you multiply the denominators in duo- 
dedmals ? How find the denominator of a decimal ? Of a duodecimal ? 





EXiiMPLES. 


• 


'^ 


8' 


4" 


6'" 


2'* by 7. 


. . . 


. 


8' 


4// 


g/// 


2^' by 3' 


2" 


' 


8' 


4// 


g/// 


2'^ by 3' 


7" 


g/// 


9' 


8'' 


5/// 


4'^ by 6' 


3" 


• 


8' 


7// 


5'" by 6 7' 1 


8" : 


3'". 


7' 


6'' 


7/// 


6'^ by 8' 


r'. 


.• . . ■ 


5'' 


' 4' 


by 16 


6'' 4'. 






9' 


7// 


by .5, 


1 







92 SUBTRAOTION OV DUOBECIB1AL8. : 

3. The product as first obtained may be reduced, bat the 
reducHon is no part of the multiplication. It may take place, 
however, at the same time with the mpiti plication, and th^ answer 
obtained in its reduced form^ at oBce. , 



891. Multiply 6 

892. Multiply (5 

893. Multiply 6 8' 4" 6'" 2'^ by 3' 7" 8'" 4'*. 

894. Multiply 17 

895. Multiply 9 

896. Multiply 8 

897. Multiply 16 

898. Multiply 15 

899. Multiply 17.6542 by 7 6'. 

900. Multiply 98.625 by 42 3' 4". 

901. Multiply 8' 6" by 6' 6". 

SECTION IV. 

SUBTRACTION OF DUODECIMALS.^ 

1«I3« Subtraction of Duodecimals differs in no respect from 
the subtraction of whole numbers, (See Prob. Ill, p. 35.) 

Illustration. — Subtract 9 — 8' from 13-^6', 

13 6' As 8' cannot be taken Isom 6<,f we take 1 

9 8^ and change ta primes^ gtying K added to 

3 IQf 6' makes 18^, then subtract 9' leaving lO', 

then say 9 from 12 leaves 3. Ans. 3 lO'. 

EXAMPLESL 

902. Subtracts 4' 5" 2''' from 6 7' 8" 4'".^ 

903. Subtract 1 9' 6" 7'^' from 4 8' 4'' 6'^'. . 

904. Subtracts 4''' rvfrom 7 8'" 12^ . 

905. What is the sum of the answers ? 

Ans. 4720 2^ 6/^6^^^ 0'^ U\ 

Can yoa reduce the product at the same time you multiply? Is it any 
part of multiplication ? 168. What is the rule for subtracting whole ntimbem T 
Decimals? Duodecimals? 



DIVISION or PUOBEOIMAL J'RAOTIOKB. 9& 

SECTION V. 
DIVISION OF DUODECIMAL FRACTIONS. 
PrOB. XLIII. To DIVIDB DTJODECIJIAL FRACTIONS. 

Rule. — 1. Change Duodecimals to Decimals: ^n divide. 
Or Bule 2. See Proh. IV, p. 37. 

Illustration 1. — Divide 78 4' 4" by 7. 

7)78 4' 4"(11 2' 4" Ana. 
77 

1 4'=16' The 1st rem. is 1 4' reduced gives 16'. 

14^ The 2d *' 2' 4" ' 28''. 

2' 4" =28" The other steps are easily understood* 

28'' 

Illustration 2. — Divide 78 4' 

7 6')78 4' 2" 3"'(10 
76 0' 



2" 


' 8' 

4// 


"by 7 «'. 

8'" T\ 
7 6'xlO. 




- 


7 


e'xs'. 




^_ 


7 


6'x4". 



3 4' 2" 
8 1' 6" 

2' 8" 3'" 

2' 6" 0'" 

2'/ 3'" 

1" 10'" 6'T ==7 6'x3W 
4'" 6*^ 

4'" 4*^ 6^ =7 6'x7»^ 
1»^ 6^ Rem. 

EXAMPLES. 

906 Divides 6' 7" 4'" by 2 6' 8". 

907. Divide 12 7' 8" 7'" by 4 3' 4". 

908. Divide 144 7' 8" 4'" 3''' by 11 4' 6". 

909. What is the sum of jthe answers f 

Ans. 19 0' 3" 7'" 2'^ 3\ 



What is the first rule for the diyisiou of duodecimals? The second? In 
what way does it di£fer from diTision of whole numbers ? Have you care« 
folly examined every step in illustrations 1 and 2 ? Can you tell how to 
obtain every number ? 
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SJECTIOW VI. 

CHANGE OF DUODKCIMIAL8 ! TO iDECIMAilkSCAND 

COMMON FRACTIONS 

PrOB. XLIV. — To OTANQ? DUQP|;C^LMAX£ yO DECIMALS. - 

Rule. — 1. Divide the Iqwesi demvfiinatixm by 12, ^nd(M 
the quotient to the neast denominatioT)^ , . , y , , . ; ; * 

2. Divide that sum by 12, and add to the next denowinaiiovu 

3. So continue till you add to units. 

Illustration. — Changei 6 6' 6" 6'" to a ^iedraal form. 
6'". Dividing 6'" by 12 it gives 



12 



12 



12 



6.5" 5", which, added to 6", makes 



6.54166'+ ' 6.5''—: This, divided by 12, 



6.64513833+ Ans. gives 54166'+, Ac. 



.EXAMPLES. . , 

910. Change 6 8' 4^' to a deeimar form. ' 

911. Change 7 8' 4" 5"' to a decimal form. 

912. Change 5 6' 8" 4'" 2" to a decimal form. 
^13. Change 78. 4' 8" 7'" 6'^ to a decimal form. 

914. What is the sum of answers ? Ans. 98.342927. 

Pros. XLV. — To change duobecimals to common fractions. 
KuLiL — ■ Change all the duodedmale to the same denomine^ 
tionf and write the fraction in full. 

Illustration. — Change 6 8' 2" to a common fraction. 

6 8' 2" Multiplying 6 by 12' changes 

12' it to primes; add the 8' and 

72' +8' =80' multiply by 12' again, and it 

12' ^ .. gives 960"; add 2"= 962" 

; 960" +2"*= 962" = f If Ans. 

^ examples. 

915. Change 7 . 8' 4" 6"^^Vo a common fraction. 

916. Change 128 4' 6^' 8'" to a common fraction. 



Rule to change duodecimals to decimals ? To common fractions ? 
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CHAPTER III. 

COMMON FRACTIONS. 

" SECTION I. 

CLASSIFICATION OF COMMON FRACTIONS. 

154. Common Fractions are divided into six classes, viz, : 
Proper, Improper, Simple, Mixed, Compound, and Complex. 

1SS« A Proper Fraction is one whose value is less than 
unity, e, g. J, i- 

l«50b An Improper FraHiori i» one whose value is equal to 
or exceeds unity, e, g, |, |, or y?. • 

tS7» A Simple jPm<;£i07& is ohe that has a whole nnmbec for 
its numerator, and a whole number for its denominator.- 

158. A Mixed Fraction or Number is a whole number joined 
to a fraction, e. gr. 4-J,5|. 

1«I9« A Oomj9bwn<i!Frac/ion is a fraction expressed by two 
or more fractional parts, | of f . 

lOO* A Complex Fraction is an indicated division of frac- 

tional quantities, -^, |, =^^i. ,. . 

,- '' '. ■.:■' '.Z ■; • ■ ■ 

; SEOTIONj;!!. 
CHANGEITH' FORM WITHOUT CHANGE IN VALUE. 

Art. 1. To change a fraction to its lowest terms. 

Art. 2. To change ah iinproper fraclibn to a whole or mixed 
number.' 

Art. 3. To change a whole or mixed number to an improper 
fraction. 

Art. 4, To change common fractions to decimals. 

. . I . jn ■ '■■ , ■ > i» ... I I « ^ii^ j M - r — ■ > i ; ! ' ) ; f1 U " i . l T* . ' ! ** t t* fi ' ' i '■ i ' ' '■ ■ ■ ■ ' ■ i •' : • ■ 

What is a common fraction ? 154. How many classes are there? 155. 
What is a p/oper fraction? 156. What is an improper fraction? 157. 
What is a simple fractfon? 15B. What is a mixed fraction ? 159 What is 
a compound fraction? 160. What is a complex fraction ? Give an example 
of each. Give a second example of each. How many ways to change the 
form of a common fraction without changing its yaltte ? What is the Ist T 
«? 8dT 4th? . 



CHANGES OF COMMON FRACTIONS. 

Abt4 6. To change common fractions to duodecimals. 
Art. 6. To change fractions to a common denominator. 
Art. 7. To change fractions to a common numerator. 
Art. 8. To change one fraction to another with a giyen 
numerator or denominator. 

Art. 1. — Prob. XL VI. — To change a fraction to its 
lowest terms. 

Rule. — Divide the numerator and denominator by their 
Greatest Common Measure. 

Ml* A fraction may be reduced to lower terms by dividing 
by any common factor of the numerator and denominator ; this 
common factor may often he found by inspection. 

Illustration. — Change j| to its lowest form ; 6 is their 0. 
0. M. Hence 6 ) if = f . Ans. 

Illustration. — Change 5|4 to lower terms, - 
From inspection we find 3 a common measure. 3) 117= J{. 
and by dividing, have the Ans. 

10SI» Fractions are in their lowest forms when the terms are 
prime to each other. 

examples. 

017. Change ^f , ^f, and |f to their lowest terms. 

018. Change ^§, |}, and -j^\ to their lowest terms. 
919. Change 4|$ to its lowest terms. 

9^. Change ||| to its lowest terms. 



921. TWr^b. 

922. m- 

923. tV/,. 

924. l%\. 



925. /^. 

926. ' * 



929. Ijf 

930. ,Vn- 



931. |f|. 
982. 4?J. 



9^. Ij^. 
928. jjf. 

933. What is the sum of the numerators of the answers ou 
this page ? Ans. 2075. 

What iB the 6th ? 6th? 7th? 8th? Is a decimal fraction a common 
fraction? Is a common fraction .a decimal ? 161. How do you change a 
fraction to its lowest terms? What is the G. G. M. of several numbers? 
How do you obtain the G. CM.? How can you reduce certain fraction 
trithoiit getting the O. G. M. ? How reduce a fraction to lower terms? 
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Art. 2. — Prob. XL VII. — To change an improper frao- 

TION TO ITS EQUIVALENT WHOLE OR MIXED NUMBER. 

KuLE. — Perform the indicated division. 

EXAMPLES. 

934. Change '^^ to a whole number. 12 -5- 4 = 3 Ans. 

935. Change ^^f to a whole number 682-5-11=62 Ans. 

936. Change '/ to a mixed number. 

937. Change %^ to a whole or a mixed number. 

938. Change ^-^^ to a whole or a mixed number. 

939. Change ^f !J^ to a whole or a mixed number. 



940. Change 8|Jf s. 

941. Change V7V. 

942. Change '^^^^H, 

943. Change m||. 



944. Change 2ff|^ 

945. Change \8jV- 

946. Change \W. 

947. Change VtV • 



Art. 3. — Prob. XLVIII. — To change a whole or mixed 

NUMBER to its EQUIVALENT IMPROPER. FRACTION. 

Rule. — Multiply the whole number by the denominator^ and 
add the numerator ^ if any, to the product for a numeraior; 
under which write the given denominator, 

EXAMPLES. 

948. Change 5J to an improper fraction. 5x4 = 20. 20+ 
3 = 23. \3. 

949. Change 8 to an improper fraction. Ans. f or y or ^^^, &C. 

950. Change 17^ to an improper fraction. 

951. Change 177 j\ to an improper fraction. 

952. Change 16 to a fraction with a denominator 7. 

953. Change 16 J to an improper fraction. 

954. Change 87 to twentieths. ' 

955. Change 2468|? to an improper fraction. 

956. Change 486|J to an improper fraction. 

957. What is the sum of all the numerators of the answers on 
this page ? Ans. 151745. 

How do you change improper fractions to whole or mixed numbers ? 
How do you change whole or mixed numbers to improper fracftions? 

9 
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Art. 4. — Pbob. XLIX. — To chanoe common fbactionb to 

DECIMALS. 

Rule. — Annex ciphers to the numerator , and divide by ike 
denominaior. The decimal places mill equal the number of 
ciphers annexed. 

EXAMPLES. 

058. Change ^ to a decimal fraction. 40 >^ 5 => .8» 

959. Change ^g to a decimal fraction. 

960. Change §g to a decimal fraction. 

961. Change 1^- to a decimal fraction. 

962. Change ;J^ to a decimal fraction. 

963. Change |4 ^^ ^ decimal fraction. 

964. Change 4^. 



965. Change 19/(j. 

966. Change 84gV 



967. Change |4 to a decimal. 

968. Change 41/^ to a. dec* 

969. Change 10|ii to a, dec. 



Art. 5. — Prob. L. — To change common fractions to duo- 
decimals. 

Rule. — 1. Multiply the numerator by 13, and divide the 
product by the denominator; the quotient will be primes. 

2. Multiply the remainder by 12, and divide the product by 
the denominator ; the quotient unll be seconds. , , , v 

3. Continue multiplying and dividing till the required an: 

swer is obtained. « 

examples. ,, 

970. Change J to a duodecimal fraction. 

971. Change j\ to a duodecimal fraction. :; ) . 

972. Change ^^ to a duodecimal fraction. ; 

973. Change y®^ to a duodecimal fraction. 

974. Change || to a duodecimal fraction. 

975. Change ^| to a duodecimal fraction. 

976. Change ^| to a duodecimal fraction. , 

977. What is the sum of the answers ? 

Ans. 5 4^ 8^^ 5^^^ 7*^ 4\ 

How do yon change common fractionfi to decimals? What are decimatef 
How do you change common fractions to duodecimals ? What ii4>a duode- 
eiauU /notion f 
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•JiAfttJB:— ^Peob. LI. — Part 1. — To change fractions to a 

COMMON denominator. 

RuLE.-^l. Change all the fractions to the simple form. 

2. Reduce them to their lowest terms. 

3. Multiply both the num^rcUor and denominator of each 
fraction by such a number as will make a common denominator. 

iLLtrsTRATiON'.— Change f, f , J, and 4^, to a common de- 
nominator. 

Ist. |, f, J, |. All are in the simple form. 

^' h h f » I- -^^^ ^^^ ^° *^® lowest form. 
3d. I X 6, ^ X 15, I X 10, I X 15. 

-^"**' 3U» 3U» 3 0» 10 • 

The numbers to multiply by, are to be found by inspection. 

EXAMPLES. 

978. Change |, j|, ||, and j% to a common denominator. 

979. Change y''j5, y®g, j^^, and /^ to a common denominator. 

980. Change 41, |, j^^, and j\ to a common denominator. 

981. ChangiB |§, ||, |f, and || to a common denominator. 

982. Change 3J|, S^f, and 14|| to a common denominator. 

983. Change 6.5, 7.25, |, and | to a common denominator. 

984. Change 6 6', 5.3, 14.5, and 7^ to a common denom. 

985. Change 3 9', 6 8', 27.25, and .5 to a com. denom. 

986. Change 27.8, 32 6', and f| to a common denominator. 

987. Change 31.24, 18f, and 31§4 to a common denominator. 

988. Change 23?, 17||, and 6' to a common denominator. 

989. Change 17.8, 17 8', and || to a common denominator. 

990. Change 27^^\, 37J§, and 17 6' to a common denom. 

991. Change 17y®5, j% ||, and ^^ to a common denominator. 

992. Change 83|, 37y\, ^f , and ^^ to a common denom. 

993. What is the sum of the denominators ? Ans. 804. 

994. What is the sum of the numerators ? Ans. 11104. 

— i» I I • III 

What is the rule for changing fractions to a common denominator? 
What is to be done, Ist? 2d? 8d? How do you find what number to 
multiply by? 



100 OHANOEB OF COMMON FBAOTIONB. 

Pbob. LI. — Part 2. — To change fractions to the leasi 

COMMON DENOMINATOR. 

BuiiE. — Prepare the fractions as in 1 and 2, Part 1 . 
3d. Find the least common multiple of the denominators 
4th. Take such parts of this multiple for numerators, cts the 
several fractions represent. 

Illustration. — Change ^, |, f , |, and | to a common denom. 

8d. )4 4 ;ar 5 3 2 . 2 . 3 . 5 = 60. L. C. Multiple. 

4th. ^ of 60 = 30. 1st. Numerator. 

I of 60 = 45. 2d. 

I of 60 = 40. 3d. 

f of 60 = 36. 4th. " 

J of 60 = 40. 5th. 
The fractions to the L. C. Denominator are |J, |^, J{, |^, |J. 

EXAMPLES. 

995. Change |, |, ^, |, to the L. C. Denominator. 

996. Change |, y^^, y^, /g, and j% to L. C. D. 

997. Change |, j, j£, i|, and j\ to L. CD. 

998. Change ^ j\, j% and y^^ to L. C. D. 

999. Change 6/^, 9y%, and ll^^y to L. C. D. 

1000. Change 13y%, 15y%, ITyS^, and f| to L. C. D. 

1001. Change 17|, 19^|, 23|J, and f§ to L. C. D. 

1002. Change 7 6', 6.82, and ij to L. CD. 

1003. Change 3.68, 12.5, 8 7' 2'' to L. C D. 

1004. Change 6' 7", 7.5, and 91 to L. C D. 

1005. Change 7 6' 8", 7.55, and 7| to L. C D. 

1006. Change fJi, V/u, •jVcj. ^'t%* and f to L. C D. 

1007. Change |f , i||, m and i| to L. CD.. 

1008. What is the sum of the numerators of the answers on 
this page ? . Ans. 188654. 

1009. What is the sum of the denominators of the answers on 
this page ? ^^^ Ans. 38507. 

What is Part 2 to Prob. LI. ? What is first to be done ? 2d ? 8d ? 4th? 
What is the rule to find the L. C. D. ? Which rule do you prefer, Part 1. 
or Part 2. ? Whj ? Which do you think would be most used in practice ? 
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Art. 7. — Prob. LI. — Part 3. — To change fractions to 

A COMMON NUMERATOR. 

Rule. — 1. Prepare the fractions as in 1 and 2, Part 1. 

2. Find the least common multiple of the numerators for a 
common numerator. 

3. Divide this common numerator by each numeraiory and 
multiply the quotient by the given denominaior for the required 
denominator. 

Illustration. — Change |, f, and 4 to a common numerator. 

The least common multiple of 3, 5, and 4 is 60. ^o ^ 4 = 80. 
«/ X 8 = 96. V^ X 7 = 105. Ans. |g, |g and /^o.. 

EXAMPLES. 

1010. Change 4i |, tt, and | to a common numerator. 

1011. Change /y, y^, j\, and ^| to a common numerator. 

Art. 8. — Prob. LII. — To change a fraction to one hav- 
ing A GIVEN numerator OR DENOMINATOR. 

Rule. — Is^. Divide the. given fraction by the proposed nu- 
merator , and the result will be the required denominator, 
III^ — Change /^ to a fraction having 6 for a numerator. 
1st. yS^ -^ 6 = /q = j\, the required denominator. Ans. 6 Jg. 

Rule.— i-2<f. Multiply the given fraction by the proposed rfe- 
nominator y and the result mii be the required numerator. 
III.— ^Change j^ to a fraction having 21 for a denominator. 
6 X 21 = ^« = IS. The required fraction then is ^f. 

EXAMPLES. 

1012. Change f to & fraction with the numerator 8. 

1013. Change 4 to a fraction with the denominator 8. 

1014. Char^geji to a fracliipn with the denominator 31, 

1015. Change ^f.to ^fraction with a denominator 46. 
1016* Change. 1^ to a fraqtion having a numerator 22. 
1017. Change § to a fraction having a numeirator 5. 

What is Prob. LIT Give the rule. What is Prob. LII? Give Rule 1. 
Give Rule 2. . 

9* 
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SECTION III. 
ADDITION OF COMMON FRACTIONS. 
PrOB. LIII. — To ADD TRACTIONS OR MIXED NUMBERS. 

Rule. — 1. Change the fractions to a common denominator. 

2. Add their numerators, 

3. Add whole numbers^ if any^ separately. 

Illustration. — Add 3^, 5| and |. 

1 12 3 10 6 12 

*• 3» H» 3 — 2U» 35» Ht 

• 2IJ T^ 30 T^ 2U — 2U — *2D- 

3. 3 + 5 + 7 + 13^5 = 16/0 Ans. 

EXAMPLES. 

1018. Add 4, f , ^, and f. 

1019. Add 24, 2|, 2f, and 2f . 

1020. Add 5f , 6f , 8|, and 94. 

1021. Add I f, ^, I, and |. 

1022. Add 4^, 5|, 64, 9|, and 7|. 

1023. Add 81, 6|, 13, and j^. 

1024. Add il 41, IJ, J^6^, and Ul 

1025. Add 6', Z^, ^, and 7. 

1026. Add 5', .15, and 3^. Ans. in decimal form. 

1027. Add 7', . 17, and | J. Ans. in decimal form. 

1028. Add 8', .23, and j^. Ans. in decimal form. 

1029. Add 9', .8,.. 17, and f. 

1030. Add 7.8, 5|, and yV 

1031. Add 8 2' 7'' 6''', and fj. Ans. decimal. 

1032. Add 7.568 and f|. Ans. decimal. 

1033. Add 8 7' 8'' 4'", and 7.846. Ans. decimal. 

1034. Add -fSfV, 19|, and .876. Ans. decimal. 

1035. Add m 71^, im, and 18.7. Ans. decimal. 

1036. Add 8i|, llji/^, 84^?, and ^|. Ans. decimal. 

1037. What is the sum of the answers f Ans. 334.099817. 

What is the rule for addition of fractions ? 
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SECTION IV. 
MULTIPLICATION OF COMMON FRACTIONS. 

163. Multiplication of Common Fractions differs in no re- 
spect from the multiplication of Decimal Fractions. (See Prob. 
XXXVII, p. 8k) 

EXAMPLES. 

1038. Multiply I by J. (|x| = ||.) 

1039. Multiply ? by 5. (3 X f = V = 3|.) 

1040. Multiply 13 by 4. (V X 4 = V = 7f ) 

1041. Multiply ^ by 3f . ( ^ X V« = W = ^^1%) 

1042. Multiply ^ by | by J or i of | of |. 

1043. Multiply | by | by ^^. 

1044. Multiply | by ^ by j%. 

1045. Multiply | of ? of V*^ by |. 

1046. Multiply | of | of 4 of j% by |. 

1047. Multiply | of J of | of U of f by |. 

1048. Multiply 2^ of ^ of 2 of 2^ of f by |. 

1049. Multiply 3| of 6| of j\ of 41f by f 

1050. Multiply .6 of 6' of ^ of 3'. 

1051. Multiply 6' of .05 off of /p 

1052. Multiply 74 by 19^^ by 8/3. (See Ex. 1041.) 

1053. Sum of the numerators of the answers above ? 

Ans. 1256405. 

1054. Multiply 6 6' 7" by 6.66. Ans. decimal. 

1055. Multiply 7.847 by 6 7' by JL. Ans. decimal. 

1056. Multiply 6 8' 8" by .5 by j^. Ans. decimal. 

1057. Multiply 6 8' 4" by 7.56 by j%, Ans. decimal. 

1058. Multiply 7|| by lljf. Ans. decimal 

1059. Multiply lOf^ by 37|4. Ans. decimal. 

1060. Multiply 23^} by 17f|. Ans. decimal. 

1061. What is the sum of all the answers to last seven exam* 
pies carried to six decimal places ? Ans. 1347.320086. 

How do you multiply common iraotions ? How multiply a fraction by a 
whole number ? How Multiply two mixed numbers 7 



These are 
sometimes call- 
ed Compound 
Fractions. 
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SECTION V. 

SUBTRACTION OF COMMON FRACTIONS. 

Pros. LIV. — Part 1. — To find the difference between 

TWO FRACTIONS. 

KuLE. — 1. Change Ihe fractions to a common denominator 
3. Subtract the numeralora. 

EEAHFLES. 

1062. Subtract ^ from f 

1063. Subtract | from |. 

1064. Subtract | from f . 

1066. Subtract Vr fro" t5- " 

1066. Subtract || from fj. 

1067. Subtract I from 9'— 8". 

Part 2. — To find tbji difference betaveen two hiXed 

NUMBERS. 

Rule. — 1. Change the fractional parts to a common deno- 
minator. 

2. If the fraction of the minuend is larger than that of the 
subtrahend, subtract. > 

3, If the fraction of the m.inuend ts smaller, reduce a unit 
of the whole number, add to the minuend, and then subtract. 

examples. 

1068. Subtract 3^ from 5|. 

1069. Subtract 3i from 61. {6^ = 5J. 5j— 2^ = ^l-) 

1070. Subtract 5g from 9,\. (9/^ =6^. 8j — 5j =3|,) 

1071. Subtract 5| from 7i. 

1072. Subtract S? from U^l^. 

1073. Subtract 8j\ from ll)}?. 

1074. Subtract ^ of | from le, 

1075. What IB the sum of the ans«-ers ? Ans. 30.8 



Uow do you fiDil the liifference between two IraatiotiB ! How find the Com- 
nion dpnoioinator ! How find the difTcreiice between two mised nnmbonT 
How bctwcoTi n mhcii number and a whale noraliBrt How between i 
whole »ad a mixed number! 



DIVISION OF COMMON FBACTI0N8. 
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SECTION VI. 
DIVISION OF COMMON FRACTIONS. 
PrOB. LV. To DIVIDE FRACTIONAL QUANTITIES. 

Rule. — 1 . Change the quantities to the form of simple fra^' 
tions. 

2. Invert the divisor, and proceed according to Problem 
XXXVII, p. 81. 



EXAMPLES. 



1076. Divide I by 5. 

1077. Divide I by f 

1078. Divide J by f 

1079. Divide I by 4|. 






J7_ 

u. 

9 

Divide 1^ by 1 = ^. 

8 



1080. Divide y\ by f^ = 

1081. 

1082. 

1083. 



— 1 1 A 






Divide 4^ by V^ = ^. 
Divide 7| by 4| = ||. 
1084. Divide 8J by 5| = |j. 



ff 



1085. Divide IQi^ by 13| 



13| ■ 



These are some- 
times called Com- 
plex Fractions. 



1086. Divide 6' by 8' = ^. 



1087. 
1088. 
1089. 
1090. 
1091. 
1092. 
1097. 



Divide 4' by 6' 8". 
Divide 4.75 by i. 
Divide | by 4^. 
Divide 9.27 by | of |. 
Divide .75 by 9'". 
Divide 86.627 by 17f 



1093. Divide 8/7 by 3|f 

1094. Divide I914 by 7j\. 

1095. Divide 76| by 7yV 

1096. Divide 8f by 7?". 



What is the sum of the answers ? Ans. 21 1.635753. 



What is Prob. LV ? The Rule ? Why invert the divisor? 



VOS DIYIBOBB AND IBIVIDENDS OF PRAGTIONS. 

SECTION VII. 
DIVISORS AND DIVIDENDS OF FRACTIONS. 

1. Greatest Common Divisor of Fractions. 

PrOB. LVI. — To FIND THE GREATEST COMMON DIVISOR OF 
TWO OR MORE FRACTIONS. 

Rule. — Change the fractions to their least common denomi- 
nator ^ over which f write the greasiest common divisor of their 
numerators. 

Illustration. — What is the greatest common divisor of I, 
i and 51 ? I 1, and 5^ = f . i, V = f 2, ih "A"- The great- 
est common divisor of 24, 35, and 210, is 1. Ans. :j'g. 

EXAMPLES. 

1098. What is the greatest common divisor of 4» |, t\» ^^^ i ^ 

1099. What is the greatest common divisor of 5i and 6| ? 

1100. What is the greatest common divispr of 9| and 10? 

1101. What is the greatest common divisor of 14^ and 4|? 

1102. What is the greatest common divisor of 9^ and 5§f 

2. Least Common Multiple or Dividend. 

Prob. LYII. — To find the least common multiple of 

FRACTIONS. 

Rule. — 1. Change the fractions to their lowest terms. 
2. Write the least common multiple of the numerators over 
the greatest common measure of the denominators. 

Illustration. — What is the least common multiple pf |, |, 
|. Least common multiple of 2, 4, 6, is 12, and the greatest 
common measure of 3, 5, and 8, is 1 . Ans. ^f = 12. 

examples. 

1103. What is the least common multiple of 2^, 3i, and | ? 

1104. What is the least common multiple of 5^, 10|, and 3 ? 

1105. What is the least common multiple of 4^ and 5 J ? 

1106. What is the least cQrainon multiple of 11;} and 17^ ? 

1107. Sum of the answers ? Ans. 3014.045996. 



What is Prob. LVI ? Repeat the rule. Repeat Prob. LVIL Rule. 



MI8CELLANE0TJB QUESTIONS. lOT 

REVIEW OF PART I. 
MISCELLANEOUS QUESTIONS. 

1108. The total population of the United States in 1850, was 
23,387,125. This does not include Indians. Native population 
was 17,737,505. Foreign population, 2,210,828. Nativity not 
ascertained, 39,014. The remainder were slaves. How many 
slaves in the United States of America according to the U. S. 
Census for 1850? 

1109. Of the ** Natives'' 4,112,433 have migrated beyond the 
States of their birth. How many remain in their native States? 

1110. In the New England States 1 person in 64 dies yearly. 
The population is 2,234,816. How many die annually in that 
part of the United States ? 

1111. In the United States 1 person in 73 dies yearly. 
How many deaths occur annually in the Union ? 

1112. Received the following packages of gold dust by 
Adams & Co.'s Express. No. 1 contained twenty, and four hun- 
dred seventeen, ten thousandths ounces. No. 2, three hundred 
seven, and nine hundred ninety seven, millionths ounces. No. 3, 
seventeen hundred eighty seven, and nineteen, hundredths ounces ; 
and No. 4, nine hundred one, and seventeen, thousandths ounces. 
What is the whole worth at $16.0625 per oz. ? 

1113. Adams & Co. charged $.33^ per ounce freight. The 
Metropolitan Insurance Co. insured it for .01875 per dollar. 
What was the entire expense ? 

Note.— What would be the charge for $2 ? $3? $100? $672? 

1114. What is the sum of the answers on this page ? 

Ans. 17430485.64. 

What was the population of the U. S. A. in 1860? How many Native? 
Foreign ? Slaves ? Are Indians included ? What was the population of 
New England in 1850? How many die there annually ? How many in the 
Union ? Repeat Prob. 1, 2. 8, 4, 6, 6. Repeat Art. 1, 2, 3, 4, 6, 6, 7, 8, 
9, 10, 11, 12, 13. Repeat Rules to Prob. 1, 2, 3, 4, 6, 6. 
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1115. The gold cost me in San Francisco, $14.25 per ounce. 
What did the whole of it cost in California ? 

1116. What was my profit ? 

1117. I have 25 dozen hats, unsalable^ which cost $4.25 each. 
Brown has caps at $3.00 that I can sell for 4.12^. I exchange 
all mj hats for caps, giving him 3 hats for 4 caps. Do I make 
or lose by this trade, and how much ? 

1118. How much did I get for my hats ? 

1119. What did they cost Brown ? 

1120. How much did Brown make or lose by selling the hats 
at $4.00 ? 

1121. What would have been my loss to have sold them at 
$4.00? 

1122. John Chamberlain, the merchant, left his office to pay 
certain bills. He took with him $47.50; collected of James 
Hallet $71.53; of Simon Brown an order on Charles Dike of 
$13.71. He then paid a debt of $117.23, using Dike's order. 
James Root paid him $9.17. He gave $7.71 for charitable pur- 
poses. Received of Andrew Jackson $73.00 for rent of a house^ 
$33.00 of Lemuel Cook on account, then paid a note of $107.50. 
How much did he collect ? 

1123. How much pay out ? 

1124. How much left? 

1125. A train of cars left New York for Albany, 160 miles 
distant, and travelled at the rate of 30 miles an hour. After it 
had gone 20 miles, a second train left New York for Albany at 
the rate of 20 miles per hour. On the arrival of tl^ first train 
at Albany, a third train left for New York at the rate of 30 
miles per hour. How many miles from Albany would it pass 
the second ? 

1126. What is the sum of the answers on this page ? 

Ans. 50307.58. 

Repeat Articles 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24 and 26. 
Repeat Prob. 7, 8, 9, 10, 11, 12, 13, 14, 15 and 16. 
Repeat Rule to Prob. 7, 8, 9, 10, 11, 12, 13, 14, 15 and 16. 



MISCELLANEOUS QUESTIONS. 109 

1127. Which is the most | of 8 or f of 6 ? 

1128. How much is 9 times y ? 

1129. How much is 4^ times 9 ? 

1180. What is the amount of fifteen, hundredths ; one hundred, 
thousandths ; four thousand and nine, hundred thousandths, 
ninety-one, millionths ; ten, ten millionths ; and six hundred 
ninety-seven, ten thousandths ? 

1131. What is the sum of seventy-one, hundredths ; seventy- 
one, tenths ; and thirty-nine, billionths ; fifteen million, two 
hundred and two thousand ; and four thousand and nine, ten 
thousandths ? 

1132. What is the difference between ten thousand and ten 
thousandths ? 

1 133. What is the difference between nine hundred, thousandths 
and nine tenths ? 

1134. R. B. Dyson bought two house lots in Washington, 
D. C, for speculation. The lots contained 4412 square feet, 
and he paid 23 cents per square foot. He was taxed for them 
OS follows: 1856, ^.54, city tax; paving tax, $39.48; school 
tax, $1.00. In 1857, $5.98 city tax and $1.00 school tax. He 
also paid $5.00 for a deed, and $13,75 to a lawyer for ascertaining 
the validity of the title to his lot. In 1858 he was offered 30 
cents per foot for his lots and sold them, paying $10.00 more for 
advertising. How much did he make or lose by his trade, 
not allowing interest f 

1 135. What were the expenses of his lot, including the ori- 
ginal cost ? 

1136 Charles and Silas bought 20 tubs of butter, weighing 
1784 lbs., for 13J cents per pound. What did the butter cost 
them? 

1137. What is the sum of the answers on this page ? 

Ans. 15213651.000782039. 

Repeat Article 26, 27, 28, 29, 30, 81, 82, 38, 84, 86 and 36. 

Repeat Prob. 17, 18, 19, 20, 21, 22, 28, 24, 26. 

Repeat Rule to Prob. 17, 18, 19, 20, 21, 22, 23, 24 and 26. 

10 
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1138. They then hired a carriage and transported the butter 
22 noiles to a railroad for $1.87. Paid $5.87 R.R. freight, and 
other expenses $3.96. What was the entire cost and expense of 
the butter ? 

1139. Allowing them $5.00 for their own labor, what was the 
butter worth per pound to them ? 

1140. They sold 768 lbs. at 22 cents per pound, 78 lbs. at 
24 cents, 287 at 20 cents, 198 at 19 cents, 228 at 19^ cents, and 
the remainder at 24 cents. What did they make by their specu- 
lation ? 

1141. A person performed a journey of 1791 miles, travelling 
^ the time at the rate of 87 miles per day, and the other half 
112 miles. How many days did it take ? 

1142. How many tons of coal can you buy at $6.75 per ton 
with 1800 cords of wood at $5.75 per cord ? 

1 143. Bonght at one time 5f yards of broadcloth at $3| per 
yard; at another, 27^^^ yards at $5^ per yard. What did he 
pay for both pieces ? 

1144. How much more did he pay for one piece than for the 
other ? 

1145. A man had $587^, and purchased corn at $/j per 
bushel. How many bushels did he bay. 

1146. What is the greatest common measure of 971, 791, 179, 
719, 917, and 197 ? 

1147. What is the greatest common measure of 221, 247, 
299, 377, 403 and 481 ? 

1148. What is the greatest common measure of 677, 899, 
1637 and 1189? 

1149. What is the greatest common measure of 1633^, 2231, 
3749 and 4163. 

1 150. What is the sum of the answers on this page ? 

Ans. 3016.722188. 

' Repeat Article 37, 38, 39, 40, 41, 42, 43, 44, 45, 46, 47, 48, 49, and 60. 
Repeat Prob. 26, 27, 28, 29 and 30. 
Repeat Rule to Prob. 26, 27, 28, 29, and 30. 



MISCELLANEOUS QUESTIONS. Ill 

1151. From a careful estimate by the architect of the Capitol, 
Thomas U. Walter, LL. D., it is found that the entire weight 
imposed on each superficial square foot will be but 7100 pounds, 
about jj,y part of the absolute strength of material of which it 
is composed. Suppose the foundation of the Capitol covers 
10000 sq. ft., what would be its weight? 

1152. How much would it be capable of sustaining ? 

1153. The pressure, per square foot, of Girard College, 
Philadelphia, is 13140. What would be the pressure of the 
walls of a building 284 feet long, 176 wide, and 4 feet thick, at 
the same rate ? 

1154. The entire Diplomatic Corps of the United States, in 
1857, consisted of the following grades and salaries, viz : 

Two Missions, each $17,500 per annum. 
Five Missions, each $12,000 per annum. 
Two Missions, each $10,000 per annum. 
Seventeen Missions of second grade, $7500 per annum each. 
Commissioner to China, $9000 per annum. 
Commissioner to Sandwich Islands, $7500 per annum. 
Two Secretaries of Legation, each $2625 per annum. 
Six Secretaries of Legation, each $1800 per annum. 
One Secretary of Legation, $:1000 per annum. 
One Secretary of Legation, $2000 per annum. 
Eighteen Secretaries of Legation, each $1500 per annum. 
What did the Diplomatic Corps cost for 1857 ? 

1 155. At the Paris election for ** Corps Legislatif,'' June 2l8t 
and 22d, 1857, 110,000 votes were thrown for the Government, 
and 95,000 for the Opposition. The population was 1,400,000 
How many persons for each vote ? 

1156. How much is | of 4f divided by § of 7^f ? 

1157. What is the sum of the answers on this page ? 

Ans. 11265821297.712669. 

Repeat Art. 51, 52, 53, 54, 55, 56, 67, 58, 59, 60, 61, 62; 68, 64, 65, 66. 
Eepeat Prob. 31, 32, 83, 34, 36, 36, 87, 38. Repeat Rule to Prob. 31, 32, 
2a, 84, 36, 86,. 37 and 38. 
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1158. For sixteen years previous to 1850, the people of India 
have retained of the bullion sent to that country, $10,000,000 of 
silver, annually. For the last seven years, ending 1857, they 
have retained $27,500,000, annually. What amount of silver 
had India in 1858 from this source ? 

1159. What will 37 tubs of butter cost, each weighing 57^ 
pounds, at 23y\ cents per pound, allowing each tub to weigh 
1 1 pounds ? 

1160. Exchanged 750 barrels of flour at $7-j^5 per barrel, for 
827 casks of nails, each weighing 103| pounds — cask weighing 
5| pounds each — at 5^ cents per pound, and received the balance 
in cash. How much ? 

1161. How much is HHtHt o^ ^h\\ divided by lyiy of 
llll_ii_ ? 

1162. It is estimated that 102 first class cars on the N. York 
and Erie road will seat 6120 persons. How many is that to 
each car ? 

1 163. The highest structure in the world is the Pyramid of 
Cheops in Egypt, i, ^, and J of its height make 620^ feet. 
Required its height. 

1164. Pennsylvania, in 1848, had 7731 public schools, and 
359564 pupils. What was the average number to each school ? 

1165. The library of Harvard University at Cambridge, Mas- 
sachusetts, has 92000 vols. The library of Yale College, New 
Haven, Connecticut, has 61000 vols. How many must Harvard 
give to Yale that each may have the same number ? 

1166. Mt. Choumalarie, in Thibet, Asia, is estimated to be 
29000 feet in height. Mt. De Sorato, in Bolivia, South Ame- 
rica, 25370 feet in height. How many Bunker Hill Monuments, 
220 feet high, placed one above another on Sorato, would make 
it just equal to Mt. Choumalarie ? 

1167. What is the sum of the answers on this page ? 

Ans. 352562834.215501. 

Repeat Art. 67, 68, 69, 70, 71, 72, 78, 74, 75, 76, 77, 78, 79 and 80. 
Repeat Prob. 89, 40, 41, 42, 48, 44, 45, 46, 47, 48. Repeat Rule to Prob. 
89, 40, 41, 42, 48, 44, 45, 46, 47, 48. 
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1168. Divide eighty-three, thousandths by ninety-seven. 

1169. What is a common multiple of 6, 8, 10, 12, 14 and 16? 

1170. What is the least common multiple of 10, 12, 14 and 16? 

1171. What is a common measure of 300, 400, 600 and 600 ? 

1172. What is the G. C. measure of 300, 400, 500 and 600 ? 

1173. What are the prime factors of 2000 ? 

1174. What are the divisors of 1728? 

1 175. What is the least common multiple of 1 1, 13, 17 and 23 ? 

1176. Give a multiple of 11. 

1177. Give a multiple of 23. 

1178. Find a multiple of 37 greater than a thousand. 

1179. Find a multiple of 53 greater than 700. 

1180. Find a multiple of 4^ and 5^. 

1181. Find three multiples of 6^3j- greater than 71. 

1182. Find a common multiple of 4, 9, and 23. 

1183. Find a common multiple of 7J, 81 and llj. 

1184. Change ^fj to its lowest form of expression. 

1185. Given the quotient 9j\ to find the dividend and divisor 

1186. Change ^ggf to its lowest form of expression. 

1187. The quotient of two numbers is 91 J J what are the two 
nambers ? 

1188. What is the diflference between 6.72 and 6 feet 8' ? 

1189. Divide $71 1| equally between 31 persons. 

1190. At a certain election 813 votes were thrown. Adams 
had 406, Brown 207, Cobb 200. How many did Adams want 
of an election ? 

1191. At a second trial it appeared that Adams had 408 
votes, Brown 207, and Cobb 201. Was Adams elected ? 

37i 

1192. Change -^ to its lowest terms. 

1193. Divide 17| by 19;^. 

Repeat Article 81, 82, 83, 84, 85. 86, 87, 88, 89, 90, 91, 92, 93, 94, 96, 
96, 97, 98, 99, 100, 101, 102, 108, 104, 105, 106, 107, 108, 109, 110, 111, 
112, 118, 114, 115. Repeat Prob, 49, 50, 51, 52, 53, 54, 55. Repeat Rule 
to Prob. 49, 50, 51, 52, 53, 54, 55. 

io* 
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PART II. 

DENOMINATE SYSTEM OF 

NUMBERS. 



CHAPTER I. 

NOTATION. 

SECTION I. 

ORIGIN OF DENOMINATE NUMBERS. 

164:. In the Decimal System of Nnmbers, quantities increase 
and decrease in a ten fold ratio. 

165. In the Denominate System of Numbers, quantities 
increase and decrease in very different ratios, and hence are called 
Denominate Numbers. 

166. This great irregularity necessarily results from the origin 
of the system : 

167. 1. All denominate numbers had their origin in the 
different customs of nearly all nations. 

168. 2. The constant independent changes made by law and 
practice in different nations. 

169. 3. The entire want of a standard ''unit of measure," 
that is, of a quantity of a given, definite value, by which all 
quantities of that kind may be measured. 

170. 4. It is a selection of measures from those used in all 
parts and ages of the world. 

Of what does Part 1 treat? What Part 2 ? 164. What is the Decimal 
System? 165. What the Daodecimal System? What are Denominate 
numbers ? 166. What great irregularity ? 167. Where did denominate 
numbers have their origin? 167. What has increased the number of 
denominate numbers? 168. What effect did the want of a uniform 
standard haye ? 169. What is a unit of measure ? 170. From what is this 
entire system obtained ? What does Chap. I., Part II., treat of? Chap. II. ? 

("5) 
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171. 6. The standard for each class of measures was inde- 
pendent of that for every other class ; e. gr. a foot was the 
length of the kind's foot, and hence mast be long or short, as a 
long-footed or a short- footed king happened to reign. 

Henry I., King of England, early in the 12th century de- 
clared that the ell or ulna, corresponding to the present yard, 
should be of the exact length of his own arm. From this all 
measures of length were derived. 

The standard of weight was a grain of wheat gathered out of 
the middle of the ripe ear. 

The standard of land measure was what a yoke of cattle could 
plow in a day, called an acre. 

A scruple was a small stone. 

A mile was a thousand steps, &c. &c. Standards, to say 
the least, of a very indefinite character. 

173. 6. In forming tables from these standards of measure, 
another source of irregularity arose from the ratio taken. Some 
took multiples of 2 ; as, 4 farthings make a penny, 8 drams aii 
ounce, 16 ounces a pound, &c. Others took 3 and its multiples ; 
as, 3 scruples 1 dram, 3 feet = 1 yard, Ac." Again, the mul- 
tiples of 2 X 3 were taken together ; as, 6 feet = 1 fathom, 12 
inches = 1 foot, &c. And still others have the multiple of 2, 
3, and 5 ; as, 60 seconds = 1 minute, 60 minutes = 1 houi^ or 
degree, &c. , besides innumerable other ratios. 

173. England has endeavored, for many years, to perfect a 
"System of Weights and Measures,'^ but has not yet accom- 
plished it. The " Standard Yard of 1760,'' of Great Britain, 
was burned with the Parliament Houses in 1834, and the new 
"Standard Yard of 1835'' is one thousandth of an inch shorter 
than the " Standard Yard of 1760." 

171. How did the standard unit of one class compare with that of anc^ 
ther? What was a standard foot? What objection to it? What the 
standard of weight ? Of land measure ? Apothecaries' weight ? Of long 
measure? 172. What ratios were taken? 173. Has England a perfect 
system ? How does the present yard compare with that of 1760 ? Whal 
became of the yard of 1760 ? 
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1T4, It was supposed that France had a perfect system, and 
she seemingly took every precaution to have it accurately based. 
But, unfortunately, serious errors have been found, leaving 
the system with no fixed basis. 

175. The United States copied English standards, before 
they were improved under the light of the present state of the 
sciences ; but has declined, thus far, to make any change. 

176. Individual States, in the absence of Nationrl legisla- 
tion, have instituted and established various weights and mea- 
sures, entirely independent of each other, and the result is, 
that the United States has an exceedingly complicated system, 
thus: 

A New York gallon contains 221.184 cubic inches. 
The United States gallon contains 231. cubic inches. 
In many States a ton is 2000 lbs. 
The United States ton is 2240 lbs. 

The United States is now distributing 50 lb. weights instead 
of 56, thus making 2000 lbs. in a ton. 

177. The tendency now is to gain uniformity in the standard 
units of measure, and change the ratio to the Decimal System. 

178. This should be kept before the teacher, and all denomi- 
nations not strictly legal should be dropped. 

170. The following classification will materially assist the 
learner, and convey a correct idea of the formation of denomi- 
nate numbers, as well as point out the direction in which sim- 
plification and improvement may be made. 

174. What of France? 176. The United States? Of individual States? 
Why has the United States a most complicated system? 176. How does 
the New York gallon compare with a gallon of the United States? What 
is a ton in many States? 177. Does the United States distribute standard 
weights to verify the "long ton" or the "short ton"? 178. What is the 
tendency of improvement? Repeat Art. 178. 179. What advantage in 
the following classification ? 
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SECTION II. 
CLASSIFICATION, 

180. All qaantities capable of measurement mast take one 
of five forms, viz. : Abstract numbers, Circles, Lines, Surfaces 
or Volumes. 

181. The measures of these quantities therefore must con- 
stitute the ** Units of Denominate Numbers." 

18^. These units, given in the order in which they are ob- 
tained, are as follows, viz, : 

1st Class. 1 . Abstract Units. 

Units of Circular Measure. 



(.3. 



2d Class. . _ _ . ,^. 

Units of Time. 



3d Class. 4. Linear Units. 
4th Class. 5. Superficial Units. 

r 6. Volume Units. 
5th Class. -J 7. Weight Units 

(8. Money Units. 

L Abstract Units. 

183. The Abstract Number One is the base of all Mathe- 
matics. Ten such Abstract Units make a Unit of the 2d order, 
called tens. Ten Abstract Units of the 2d order make one of 
the 3d order, called hundreds, &c. ; thus the series of numbers is 
formed. (See Notation, Art. 14 and 15.) 

2. Units of Circular Measure. 

184. The Unit of Circular Measure is arbitrary, being one 
360th part of a circle, called a degree. 

185. As circles may be indefinite in extent, a degree will have 
no definite size^ yet unll always bear the same relation to the 
whole, and hence is fixed in value. 

180. How many forms may quantities take? What are they? 181. 
What do the measures of these quantities constitute? 182. How many 
units of the 1st class? 2d? 3d? 4th? 6th? 183. What is an Abstract 
Number? How is a series of Numbers formed? 184. What is a unit of. 
Circular measure ? As circles have no definite size, how can a degree be 
said to be fixed ? 



DENOMINATE NUMBEB8. 119 

186. All other Units are dependent on those of Abstract 
Numbers and Circular Measure. 

187. It was from the circumference of the Earth that the 
French derived the value of the '* Metre" — the base of the French 
System of Weights and Measures. 

188. They actually measured several degrees of Latitude on 
the surface of the Earth, and from it determined 90 degrees of 
the circumference of the earth, or the distance of the pole from 
the equator. 

180. One fen millionth part of this distance was called d 
metre, and is very nearly equal to 39.37079 English inches. 

190. It is now known that errors were made — hence a 
** French Metre^^ is not one ten millionth part of the distance 
of the pole from, the equator, 

101. From the '* French Metre'' an inch may be determined. 

3. Units of Time. 

192. The units of Time are derived from Circular Measure. 

193. A point on the surface of the earth in one daily revo- 
lution completes a circle. 

104:. The measures of time are that portion of time that 
elapses while this point is passing through a given part of this 
circle. 

19S. An hour is the time that elapses in its passing through 
one twenty-fourth part of the circle. This hour is subdivided 
into minutes, and the minutes into seconds. 

190. As this circle of the earth is invariable^ so the second 
must be a definite length of time ; and, consequently, must give 
a definite fixed length to the pendulum. 



186. What are all other units dependent on? 187. From what did the 
French determine the length of the Metre? 188. How? 189. What part 
of the distance of the pole from the equator is a metre ? 190. Is that 
correct? 191. What may be determined from the Metre? 192. From what 
are units of time derived? 193. What does a point in the surface of the 
eiarth complete in one revolution ? 194. What are measures of time ? 196. 
What is an hour? 196. Is the circle of the earth invariable? 
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197. The pendalnm therefore becomes the basis of all Linear 
Measures. 

198. The English have determined the length of a pendalnm, 
beating seconds in yacao, at the level of the sea, at London, 
Tem. 620 Fahr., Bar. 30 inches, to be 39.13929 English inches. 

199. From this ''pendulam" an inch may he determined, 

4. Linear Units. 

990. The Inch, as determined bj the English or French 
method, is the base of all Linear Measures. 

5. Superficial Units. 

301. A surface one inch long and one inch wide, is a square 
inch, and is the base of all Superficial Measures. 

6. Volume Units. 

303* A block one inch long, one inch wide, and one inch 
deep, is a cubic inch, and is the base of Volume Measures. 

303. It is not always convenient to use Volume Measures 
based on the cubic inch ; hence, a new class of Volume Mea- 
sures is formed, called. 

7. Weight Units. 

304. A Cubic Foot of distilled water, Tem. 62^ Fahr., 
Bar. 30 in., weighs 997.17 avoirdupois ounces. Sixteen such 
ounces is one pound, and contains 7000 grains. One of these 
grains is the base of all Weight and Money Measures. 

197. What is the basis of all Linear Measures ? Is a second always of the 
same length of time? 198. How long is a pendulum ? Who determined 
its length? 199. What may be determined from the pendulum? 200. 
What is the base of Linear Measures? 201. What of Superficial Mea- 
sures ? 202. What is a Volume Unit ? 203. Why is it not convenient to 
use the cubic inch as a measure always ? 204. What is the method of 
finding the Talue of a grain ^ 
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8. Money Units. 

SOS. Money Measures are certain weights of varions pre- 
cious metals determined by law. 

306. Standard Gold of the United States Mint is an alloy, 
containing 900 parts of pure gold, 50 parts of pure silver, and 
50 parts of pure copper. 

S07. Standard Silver is an alloy, containing 900 parts of 
pure silver, and 100 parts of pure copper. 

308. An Eagle is a coin containing 258 grains of Standard 
Gold. 

309. A Silver Dollar is a coin containing 412^ grains of 
Standard Silver. 

310. The Old Cent is a coin containing 168 grains of 
pure copper. 

311. The New Cent is a coin containing .88 parts pure 
copper, and .12 of nickel and weighs 72 grains. 

312. The various Gold and Silver coins contain the same 
proportion of Standard Metal, according to value. 

Note. — The student should, before proceeding farther, be certain that 
he understands this series of Unities, their entire dependence one on an- 
other, the order in which they are developed, and their actual Talue. 

206. What are Money Measures ? 206. What is Standard Gold ? 207. 
What Standard SiWer? 208. What is an eagle? 209. What is a silver 
dollar? 210. A copper cent? 211. Do smaller or larger coins contain 
like proportions of standard metals? 212. What should the student do 
before proceeding farther ? Why ? 

II 
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SECTION IV. 
FRENCH SYSTEM. 

21«l. In all the tables of this System the Latin prefixes, 
'* Deci,'' " Centi," "Milli/^ Ac, denote less; but the Greek pre- 
fixes, "Deca," *'Hecto,'' *'Kilo,'' '*Mjria," Ac, denote more 
than the aiiit of value. 



Circle. 

10 Milligrades = 1 Centigrade 

10 Centigrades = 1 Decigrade. 

10 Decigrades ■= 1 Grade, 

10 Grades = 1 Decagrade. 

10 Decagrades = 1 Quadrant. 

4 Quadrants = 1 Cirole. 

Linear Measures. 



Ang^ilar Measures. 

TlMB. 

The same as in £ngland and the 
United States. 



10 Millimetres 
10 Centimetres 
10 Decimetres 
10 Metres 
10 Decametres 
10 Hectometres 
10 Kilometres 



1 Centimetre. 
1 Decimetre. 
1 Metre. 
1 Decametre. 
1 Hectometre. 
1 Kilometre. 
1 Myriametre. 



A Metre is S.281741 U. S. feet 

Tolume 

Cubic Mkasubb. 



Snr&ce Measnres. 



10 Milliares 
10 Centiares 
10 Declares 
10 Ares 
10 Decares 
10 Hectares 
10 Kilares 



= 1 Centiare. 
= 1 Deciare. 
= 1 Are, 
= 1 Decare. 
= 1 Hectare. 
= 1 Kilare. 
= 1 Myriare. 



10 Decisteres 
10 Steres 
10 Decasteres 
10 Hectosteres 
10 Kilosteres 



1 Stere. 
1 Decastera. 
1 Heotostere. 
1 Kilostere. 
1 Myriastere. 



A Stere is 353,4384 U. S. cubic ft 

Dry and Liquid Measure. 



10 Decilitres 
10 Litres 
10 Decalitres 
10 Hectolitres 
10 Kilolitres 



= 1 Litre, 

= 1 Decalitre. 

;= 1 Hectolitre. 

= 1 Kilolitre. 

= 1 Myrialitre. 



An Are is 119.6648496 U. S. sq. yds. 

Measures. 

Weight Mbasube. 
10 Decigrammes =1 Qramme, 
10 Grammes = 1 Decagramme. 
10 Decagrammes -= 1 Hectogramme 
10 Hectogrammes= 1 Kilogramme. 
10 Kilogrammes == 1 Myriagramme 
A Gramme is 15.433169 Troy grs. 

Money Measures. 

10 Centimes = 1 Decime. 
10 Decimes =\ Franc, 

A Franc is .186 U. 8. Act 1848. 



A Litre is 2.6439. U. S. Liq. Gal. 
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SECTION V, 
MISCELLANEOUS TABLES FOR REFERENCE. 

216. Time Measures. 

A Civil Year is 365 days, except Leap Year, which is 3G6. 

A Solar Year is 365 days, 5 hours, 48 minutes, 49.65696 
seconds, or 365.2423414 days. 

A Sidereal Year is 365 days, 6 hours, 9 minutes, 11.5344 
seconds, or 365.2563835 days. 

Leap Year is every fourth year, except hundreds ; and has one 
more day, which is given to February. 

' Thirty days hath September, 
Days of the April, June, and November; 
Months. February twenty-eight, 

, Thirty-one the others rate. 

317. Linear Measures. 

3 Barleycorns make an Inch ; 18 Inches make 1 Cubit. 

3 Statute Miles do not make a League. \ 

3 Nautical Miles make a League. 
6280 Feet make 1 Mile. 

6120 Peet make a Marine, Nautical, or Geographical Mile. 
6139.5 Feet make a ** ** . according to XJ. S. Coast Sur. 

6 Feet make a Fathom in .d<^pth. 

3 Quarters make 1 Ell Flemish ; 5 qrs, 1 £11 English. 

6 Quarters make 1 Ell French ; 4 qrs. 1^. in. I Ell Scotch. 

A Gunter's Chain is 66 feet long, and is divided into 100 links 

generally, aometimes into SPiiinks; and a Half Gunter's Chain 

is 50 or 40 links, and 33 feet long. In public service, an: " Engi- 

ueer's Chain" is 100 feet long, and divided into 120 links. 

6 Points make 1 Line; 12 Lines make 1 Inch. 

^ _ , , 39.101688 Inches make a Pendulum at N. York. 
Pendulum.^ 3^^ j3^^Q > - -^ London. 

39.12843 '^ *' *' Paris. 

Height of J 3 Incl^^s make 1 Palm ; 4 Inches make 1 Hand. 
Animal?. ( 9 Inches make 1 Span^ 
11* 
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318, Surface Measures. 



Size 

of 

Paper. 



r Cap, In. 13 by 16. 
Demy, 15^ by 19^. 

Medium, 18 by 22. 
Royal, 19 by 24. 

Super Royal,19 by 27. 
Imperial, 21 J by 29. 



Columbia, 23 by 33|. 

Atla^, 26 by 33. 

Theorem, 28 by 34. 
Dou. Elephant, 26 by 40. 

Antiquarian, 31 by 52. 

Emperal, 40 by 60. 

Uncle Sam^ 48 by 120. 



Elephant, 22^ by 27|. 
100 Square Feet is called a "Square," by Plasterers and 
other artificers. 

100 Acres was called a Hide by the Ancients. 

319. VolTiine Measures. 

50 Cubic feet of hewn timber, stows 1 Ton in a ship. 

40 Cubic feet of round timber, i. e. as much round timber as 
will make 40 feet hewn, will stow 1 Ton in a ship. 

24} Cubic feet of stone make I Perch. 

57J Cubic feet make 1 Chaldron. 

1 Cubic foot of hard coal weighs about 58 lbs. ; soft coal, 
about 50 lbs. ; charcoal, hard wood, 18.5 lbs. ; soft wood, 18 lbs. 

1 Cord of Virginia pine weighs about 2760 lbs. 

1 *' " Southern pine " '' 3300 lbs. 

1 Ton of coals is 28 bu. 5 pecks » 43.56 cubic feet* 

1 Ton of meadow hay contains 10 cu. yds. ; clover, 11.6 yds. 

1 Ton is 23 cubic feet of sand, 18, of earth, or 17, of clay. 

18 Cubic feet of gravel make 27, when dug. 

1 Cubic foot of loose earth or sand weighs 97 lbs. ; clay, 135; 
common soil, 124; brick, 135; stone, 160; cork, 15; tallow, 
69 ; cast iron, 450 ; wrought iron, 486 ; stebl, 483 ; lead, 708; 
salt water, 64.3; fresh water, 62.8 lbs. 

1 Barrel of cement contains 300 lbs. ; flour, 196 ; gunpowder 
and raisins, each 112; anchovies, 30; soap, 256; beef, pork, 
salmon, and shad, each 200 lbs. 

1 Barrel of cider or beer contains 32 gallons. 

1 Barrel of corn is 5 bushels on the ear. 
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1 Hogshead of salt contains 8 bo. in ships, 7^, on shore. 
1 Gallon of oil weighs 7^ lbs. ; molasses, 11 lbs. 
1 Stone of meat weighs 8 lbs. ; iron, 14 lbs. 
1 Tod weighs 28 lbs. 

1 Firkin of butter weighs 56 lbs. ; soap, 94 lbs. 
1 Weigh is 182 lbs. ; a Lock, 364 lbs. ; a Last, 4368 lbs. ; 
and a Fother, 19^ cwt. 

1 Chaldron of coal yields 1000 cubic feet of gas. 

31^ Gallons make 1 Barrel; 42, 1 Tierce; 63, 1 Hogshead. 

2 Hogsheads make 1 Pipe ; 2 Pipes, 1 Tun. 

282 Cu. in. make 1 Beer Gallon ; 9 Beer Gallons, 1 Firkin. 

A Hogshead is any large cask, containing 50 gallons or up- 
wards. 

2 Firkins, 1 Kilderkin ; 3 Kilderki-ns, 1 Hogshead. 

54 B. Gallons, 1 Hogshead ; 84 B. Gallons, 1 Puncheon^. 
Troy ( 24 Grains make 1 Pennyweight. 

Weight \ 20 Pennyweights make 1 Ounce. 

Avoirdupois Weight. — 16 Drams make 1 Ounce. 

A Ton is 2000 lbs. in Me., N. H., Yt., Mass.', Conn., R. L, 
N. y., N. J., Md.,.Ky., Ind., 111., Wis., Mo., Oal., Iowa, O., 
Penn., Min., and Wash. In the other States, and at the Cus- 
tom House, it is 2240 lbs. 

3d0. Miscellaneous Measures. 



20 Things make 1 Score. 
12 Things *' 1 Dozen. 



12 Dozen make 1 Gross. 

12 Gross " 1 Great Gross. 



^. , r 16 Parts make 1 Grain == .8 Troy Grains. 

Diamonds. I ^^^.^^ " 1 Carat = 3.2 " 

{3 Hoops make 1 Cast. 
40 Cast ** 1 Hundred. 
10 Hundred *' 1 Thousand. 
r 24 Sheets make 1 Quire. 2 Reams make 1 Bundle. 
"^*P®^' I 20 Quires *' 1 Ream. 5 Bundles '' 1 Bale. 

1 sheet in 2 leaves is Folio. 1 sheet in 12 leaves is Duod. 
Books. ^1 '* 4 *' Quarto. 1 '* 18 ** 18mo. 

** 8 *' Octavo. 1 '* 24 '• 21mo. 
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1. Z7. S. Standard Yard Measure with Matrix 36 inche% 
long. 

2. Table of U. S. Standard Liquid Measures. 
These are brass with ground glass covers. 

1 Gallon Measure containing 231 cabic inches. 

1 Half Gallon, 1 Qaart, 1 Pint, and 1 Half Pint Measure. 

3. A XJ. S. Standard Half Bushel, with ground glass cover, 
containing 1075.21 cubic inches. 

4. Table of V. S. Standard Troy Weights. 

Fifteen Silver Wire Weights. 

These are made of three sizes of wire 
— one for hundredths, one for thou- 
sandths, and one for ten thousandths — 
thus :=. 
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Oi. I^onn. 
One, .0006 Q 

»• .0004 [] 

" .0003 ^ 

«*^ .0002 \/ 

" .0001 _ 



6. Table of TT. S. Standard Avoirdnpois Weights. 
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Eighteen Brass Weights. 
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Fifteen Silver Wire Weights. 

These are made in the same manner 
as in Troy Weight, ot three sizes of wire, 
and in five forms — the number of sides 
indicating their yalue. 
One^ .06 One, .005 



*• .04 

" .03 

" .02 

« .01 



(( 



.004 
" .003 
" .002 
" .001 



One, .0006 yp 

" .0004 Q 

" .0003 ^ 

" .0002 \/ 

" .0001 — 



Note. — The above list contains all the Standard Weights and Measures 
of the United States. 

Note. — See Rep. Sup. of Weights and Measures, Ex. Doc. No. 27, Sen., 
84th Congress, 3d Session. 
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. CHAPTEH II. 

PR IMARTRULES. 

SECTION I. 
REDUCTION OF DENOMINATE NUMBEFIS. 

SHKk Redaction shows the method of changing the form of 
an ezpressk)a of a qnaAtitj; withoatrchaogiDg its v^lua 

Case 1. Beduction descending. 

PrOB. LTIII. — To REDUCE A NUMBER FROM GREATER DENO- 
MINATIONS TO A LESS. 

Rule. — 1. Commjence with the greatest denomirvoHonf and 
fnuUiply it by as many as it takes of a less denomination to 
make one of this. 

2. Add to the product the number in the less denomination, 
if any. / '^ : ' " 

3. Proceed in the same manfier through the denominations 
necessary to the one required. ' 

EXAMPL|:a. 

1194. Change 6 gallons to quarts. 

11 95. Change S|^ailons d quarts to pnits< ' 

1196. Change 16 cwt. to ounces. (100 lbs. = 1 cwt. 

1197. Change 17 cwt. 5 lbs. 7 oz. to ounces. 

1198. Change 7 mi. 5 fur. 39 rds. 3 yds. 2 ft. 4 in. to inches, 

1199. Change 7 cwt. 3 lbs. to grains. '- 

1200. Change 7 lbs. 9 oz. 16 pwt. 17 grs. to grainrs. 

1201. Change 3 gal. 3 qts. to cubic inches. 

1202. Change 12 mi. 4 furlongs to inches. 

1203. Change 4| gallons to pints. ' .^ 

1204. What is the sum of the answers ? Ans. 1874004.25. 

NoTB. -— In cases like this, the answers in denominate numbers will be 
considered abstract. 
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222. What is Reduction? What is Reduction Descending? Whitt is 
Prob. LVIII ? What to be done first in the rule ? Second ? Third ? What 
is the entire rule ? How do you reduce gals, to qts: ? Why multiply ? What 
do you multiply by to reduce gals, to inches ? How many inches in a gal^ f 
What table is this ? What is a cwt. ? 
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1205. There were about 35 tons (2240 lbs.) of silver received 
at the Exhibition, Crystal Palace, London. How many dollars 1 

1206. The great Montreal bell weighs 13 tons (22^0 lbs.) and 
280 lbs. How many men can lift it, if each lifts 175^ ponnds ? 

Ans. 168. 

1207. There were 1751 lbs. troy of gold received at Crystal 
Palace Exhibition, London. How many dollars ? 

1208. How much money in both gold and silver ? 

1209. What would it weigh in lbs. if it was all gold ? 

1210. How much if all silver? 

. 1211. Change 16| cwt. to ounces. , 

1212. Change y^^ cwt. to ounces. 

1213. Change 7 mi. 5 fur. and 3 yds. to inches. 

1214. Change 7f mi. 5§ fur. and Ij^tj yds. to inches. 

1215. Change the same to feet. 

1216. Change the same to yards. 

1217. Change y^^ miles to rods. 

1218. Change 7m miles to furlongs. 

1219. Change y®7y degrees to miles. 

1220. "St. Bernard's Tun," a celebrated wine vat, at Cher- 
yaux, France, holds 201600 galls. What would this full of wino 
be worth at $^ per pint? , 

1221. The Heidelburg wine vat, built in 1343, now contains 
67000 gallons. How many casks, if each contains 341-^ pints J 

1222. Change 4 y. 17 d. 12 h. 13 m. 9 sec. to seconds. 

1223. Change 4| y. 17| d. i2| h. 13y\ m. to minutes. 

1224. Change 7| yrs. 19y*y days to hours. 

1225. Change 4 yds. 3 qrs. 3 na. to inches, 

1226. Change 7 lbs. 3 oz. Avoirdupois to lbs. Troy. 

1227. What will 75 gal. 3 qts. 1 pt. of wine cost at 57| cents 
per pint ? 

1228. How many lbs. of silver coin in that amount ? 

1229. What is the sum of the answers on this page ? 

, Ans. 135385639.07. 

How many grams in a «ilver dollar ? How many in a gold dollar ? Where 
is Heidelburg ? What is the diflference between a " Ton" and " Tan" ? 
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Case 2. Eednction Ascending. 

PROB. LIX. — To REDUCE A NUMBER FROM A LESS DENOMINA- 
TION TO GREATER DENOMINATIONS. 

Rule. — 1. Divide the given number by as many as makes 
one of a greater denomination, 

2. Set aside the remainder ^ if any, - 

3. Continue the process through the required denominations, 

4. If required to reduce a less denomination to a greater <fe- 
nominaiionf complete each division. 

III. 1. — How many days, hours, min. and sec. in 627843 sec. 
60) 627843 
60)10464+ 3 
24)174 + 24 

7+ 6 Ans. 7d. 6h. 24m. 3sec. 

III. 2. — How many days in 627843 seconds ? 

60) 627843 The answer might have 

60)1046.405 been fodnd in a common 

24 )174.40083+ fraction. 

' ^ Ans. 7.2667 days. 

EXAMPLES. 

1230. Change 12096 seconds to minutes. 

1231. Change 12096 seconds to hours (i, e, fraction of an hour). 

1232. Change 2096842 seconds to years. 

1233. How many gallons in 756825 pints ? 

1234. How many years in 7684 d. 18 h. 48 m. and 27 sec. ? 

1235. Change 75842 grains to lbs. 

1236. Change 75842 grains to lbs. Troy. 

1237. Change 46826 grains to tons. 

1238. Change 46826 grains to cwts. 

1239. Change 46826 grains to lbs. 

1240. What is the sum of the answers? Ans. 94690.508039. 

^1 ■■ r .■■■■ — _■ .1 - . ■ . ■ ^ ■ ■■ » I . -. — I ■ ■ ■ , ■■■__■■■ » ■ ■ ■ ■■ ■ - ■■ I '» ■■ " 

What is Reduction Ascending? What is Prob. LIX? What is the first 
pBitt of rale ? Second part ? Third ? How reduce to a greater denomma- 
turn f What is a complete diTision ? 
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EXAMPLES. 

1241. Change 57846 grains to pounds. 

1242. Change 57846 grains to higher denominations. 

1243. How many sidereal years in 468268463 seconds ? 

1244. How many solar years in 468268463 seconds ? 

1245. What part of a cord is 7468 cubic inches ? 

1246. Change 6842674 grains to lbs. Troy. 

1247. What is the difference in number of lbs. ? 

1248. Change 70000 inches to miles. 

1249. Change 700 inches to miles (i. e. fraction of a mile). 

1250. Change /^ of an inch to a fraction of a mile. 

1251. Change | of a rod to a fraction of a mile. 

1252. Change | of a grain to the fraction of a ton. 

1253. Change | of a grain to sevenths of a ton. 

1254. Which is most, 7 lbs. 14 oz. Avoirdupois, or 9 lbs. 3 
oz. Troy, and how much ? 

1255. A man buys coal in Penn. to sell in Washington, and 
pays $5.12 per ton at the mines^ including transportation to his 
coal yard. For what must he sell it per ton to get back his 
money ? 

1256. How many inches difference between 712 gals. 2 qts. 
and 1 pint at New York, and the same number of gallons, 
quarts, and pints at Georgetown, D. C. ? 

1257. A man has a flock of 710 sheep, and at a shearing he 
took off, on an average, 3 lbs. 4^ oz. from each sheep. It cost 
10 cents each to shear the sheep, and 4 cents each to market the 
wool. What had he, after paying expenses, if he sold his wool 
at 41 1 cents per pound ? 

1258. How many dollars in 7842 grains of silver ? 

1259. How many dollars in 5786 ounces of gold ? 

1260. The Capitol of the United States covers about 4^ 
acres. The foundations press 7572 lbs. per square foot. How 
many pounds would that be per acre ? 

1261. What is the sum of the answers of the last six examples f 

Aqs. 329951849.90. 

la 
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SECTION 11. 

ADDITION OF DENOMINATE NUMBERS. 

933. Addition of Denominate fTumbers differs in no respect 

from the Addition of DecimBl Kumbers, (See Prob. I, p. S3, 

and Prob. LIII, p. 102.) 

Illdbtration. — What is the anm of 5 da. 4 hr. 37 m., 17 
da. 8 hr. 23 m., 19 da. 13 br. 6 m./and 73 days 13 minates. 
X. B. u. 

5 4 '27 Adding the min.we have 09 m. = 

17 8 23 1 h. 9 m. Adding the hours we have 

19 13 6 25 + 1 = 26 h. = 1 d, 3 h. Addicg 

73 13 the days we have 114 + 1 = 115 d. 



Abb. 116 2 9 

examples. 

1262. Add 4 Iba. 8.5 oz., 17 lbs. 13 oz., 47 lbs. .97 oz., 138 
lbs. llg OB., and 19 Iba. 11 oz. Ana. 327 lbs. 12.07 oz. 

1263. Add ^ lbs. 6^ oz, 9J lbs., and 10§ oz. 

Ans. 16 Iba. 4J 02. 

1264. Add 7| days, 9iJ days, and 8^ hrs. Ans. 17d. I9:}^h. 

1265. I have bonded 4 boxes of sagar at Cnstom House, 
Charleston, net weight as follows : 

No. 1. 4 cwt. 3 qra. 21 lbs. 6 oz. 
No. 8. 3 cwt. 2 qra. 27 lbs. 11 oz. 
No. 3. 5 cwt. 1 qr. 3 lbs. 8 oz. 
No. 4. 4 cwt. 3 qrs. 17 lbs. 9 oz. 
How many poands? 

1266. Add 25 lbs. Avoirdupoia, 13 lbs, Troyi Wl(at is tha 
amoant in Troy pounds ? 

1367. What is the amount in Avoirdupois ponnds 2 

1268. A ship sails 13} Icnota per hour for 17^ hours and 
meets another ship that has sailed 13| knots per hour for 3^ 
hours. What distance have both sailed ? 

1269. What is the sum of the answers on this page 7 
Ans. 2508.602234. 

Wliat IB the rale for tbe addition of DenamiDtite Numb«e^ 
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1270. Add 47 A. 3 R. 27 sq. r. 6 sq. yds., 104 A. 2 R. 17 
gq.,rd..,21 sxj. jrda. and 231 A. 1 R. 17 sq.. rd. 5 sq. yds. 

l#i.'^'Add 7° 39' 27'', 35© 27' 31", 81^ 27", 19^ 18', 
8GP18'^4i'>i_>iid78<3 39''. 

• 1272.' Add 7 dai 14 hrs. 49 min. 17 sec, 24 d. 3 m. 8 sec, 
127 d. 8 h., 179 d. 37 sec, 18 d. 47Tn., and 327 d. 12 h. 

Ans. 683 da. 11 hr. 40 min. 2 sec 

1273. Add U dollars 7 cents, 9 dollars 7 mUls, 300 dollars 

1 cent, 48 dollar^ 1 dione. 

1274. Add 1 e^gle, 1 half eagle, 1 quarter eagle, 1 dollar, 1 
half dollar, 1 dime, 1 half dime, 1 three-cent piece, and 1 cent. 

1275. Add 7 mi. 4 fur. 31 rds. 7 yds. 2 ft. 8 in., 19 mi. 6 fur. 
3 yds. 12 ft. 18 in., 7 miles 8| fur. 27^ ft. and 8^ inches. 

Ans. 35 mi. 3 fur. 25 rds. 2 yds. 1 ft. llfj in. 

1276. Add 68 A. 3 R. 19 sq. rds. 21 sq. ft. 31 sq. in., 43 A. 
17 R. 91 sq. rds. 73 sq. ft. 827 sq. in. 

1277. Add 8 cords 27 cu. ft., 12 c. 12 cd. ft., 17 c. 4 cu. ft. 

2 cu. ft., 822 c 9 cd. ft. 128 cu. ft., and 237 c 

Ans. 1099 cords 7 cd. ft. 1 cu. ft. 

1278. Add 122 gall. 3 qt. 1 pt., 118 gall. 1 qt. 1^ pt, 97 

gall. 3 qt. 1 pt. 

1279. Add 18 lbs. 12 oz., 192 lbs. 13 oz., 157 lbs. 9 oz., 
271 lbs; 9 oz., 231 lbs. 7 oz, 98 lbs. 5 oz., 93 lbs. 11 oz., 37 lbs. 
6 oz., and 51 lbs. 

1280.' Add 7 knots 6 deg., 8 k. 19 deg., 12k. 28deg., 19' k. 
238 deg., 39 k. and 7 leagues. 

1281. Add 18 da. 1» hr. 17 m. 58 sec, 25 da. 19 hr. 47 m. 
56 sec, 91 da. 18 m. 12 sec, and 35 da. 12 hr. 37 m. 47 sec. 

1282. Add 17 cwt. 21 lbs. 15 oz., 3 tons 12 cwt. 1 qr. 37 lbs. 
IB oz., «nd 32 tons 6 cwt. 9 oz. 

1283. What is the sum of 6H) 9? 3^ 19 13 grs., 17R) 7g 75 
29 19 grs., and 17lb llg 19. r - 

In adding up ounces what do yon divide by ? Why ? What table ? How 
can you find how many inches there are in any given number of quarts? 
Can you trace any relation between a dollar and a pint ? How are each 
connected with a pendulum ? 
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SECTION III. 

MULTIPLICATION OF DENOMINATE NUMBERS. 

9S4. Maltiplication of Denominate Numbers differs in no 
way from Multiplication of Decitaal Numbers. (See Prob. II, 
p. 28, and Prob. XXXVII, p. 81.) 

Illustration. — Multiply 5 lbs. 8 oz. by 3. 

ita. oi. Multiply 8 oz. by 3, and it gives 

6 8 34 oz. = 1 lb. 8 oz. Multiply 5 lb. 

3 by 3 gives 16 lbs. + 1 = 16 lbs. 

16 lbs. 8 oz. Ans. 

EXAMPLES. 

1284. Multiply 4 cwt. 1 qr. 6 lbs. 8 oz. by B. (430.6x5 s 
2162.6 Ans.) 

1286. Multiply 4 cwt. 1 qr. 6 lbs. 8 oz. by 6^. 

1286. Multiply 4 cwt. 1 qr. 6 lbs. 8 oz. by 6.7. 

1287. Multiply 4 cwt. 1 qr. 6 lbs. 8 oz. by 3.67. 

1288. Multiply 4 cwt. 1 qr. 6 lbs. 8 oz. by 3 6'. 

1289. Multiply 4 cwt. 1 qr. 6 lbs. 8 oz. by i of | of |. 

1290. Multiply 4 cwt. 1 qr. 6 lbs. 8 oz. by 4| of 7,^. 

1291. Multiply 4 cwt. 1 qr. 5 lbs. 8 oz. by 4^. 

1292. Sum of the above answers ? Ans. 24626.036 lbs. 

1293. Multiply 7^ 8' 9" by 4f . 

1294. Multiply 4 m. 3 fur. '6 rds. 3 yds. 1 ft. 6 in. by 21. 
1296. Multiply 2 m. 2 fur. 6 rds. 3 ft. 7 in. by 93. 

1296. Multiply 3 m. 3 fur. 7 ch. 12 links by 41. 

1297. Multiply 5373 M. 210 A. 6 sq. ch. 34 sq. \ks. by 43. 

1298. Multiply 41 cu. yds. 13 cu. ft. 1311 cu. in. by 91. 

1299. Multiply 17 cords 7 cd.ft. 13 cu. ft. 1329 cu. in. by 83. 

1300. Multiply 23 bu. 3 pks. 2 gals. 3 qts. 1 pt. by 47. 

1301. Multiply 217 gals. 3 qts. 1 pt. by 17|. 

1302. Multiply 21 lbs. 13 oz. by 9-J of j\. 

1303. Multiply 27 yds. 3| qrs. by 23ii-. , 

What is Multiplication of Denominate Numbers? What is the Rule? 
Repeat Article 106, 107, 108, 109, 110, 111, 112, 113, 114, 115. 
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SECTION IV. 

SUBTRACTION OF DENOMINATE NUMBERS. 

..A$MI. Subtraction of Denominate Numbers differs in no way 
from tHi6 Sobtriiiction of Decimal Numbers. (See Prob III, p. 
35, and Prob. LIV, p. 104.) 

Illustration.— Subtract Tibs, 9 oz- from 27 lbs. 7 oz. 

r 'i Ui^ ta. We cannot subtract 9 from 7, there- 

.1 27 7 fore take 1 Ib.;^ 16 oz., and add to 7 

.Ii._. 9 i QJ8, == 23 OZ. Now 23 oz 9 oz. = 14 

19 14 Ans. oz. Then 7 from 26 = 19. 

EXAMPLES. 

1304. Subtract 23 lbs. 11 o^i from 29 lbs. 9 oz. 
130S: Subtract lift) llg I5 ^9 16 grs. from 31ft) 6^. 

1306. Subtract 7° 31> 57'' from 81^ 43' 12". 

1307. Subtract 12 d. 13 h. 11 m. 29 s. from 37 d. 9 h. 16 sec. 

1308. Subtraot7bu.3pk8.5qt8: Ipt. from 23 bu. 1 pk. 3qts. 

1309. Howlongfrom June 6th, 1857, to June 30th, 1857? 

1310. How long from June 6th to Aug. 3d ? Ans. 58 da. 

131 1 . How many days frdm Jun. 6thi 1857, to Sep.25th, 1858 ? 

1312. How long from Jtme 6th, # o'clock, A. M., 1857, to 
Se^^25«J,^ P. M., 1858? Ans. 1 yr. Ill da. 12hr. 

1313. Subtract April 29th; 1855, from Nov. 17th, 1859. 
Idl4. :gubtrai3t Jan.- 1st, 1857, from Dec. 3l8t, 1857. 
JSJS^. Subtract Dec; 31st, 1856, from Jan. 1st, 1857. 

1316. Subtract Dec. 30th, 1852; from Dec. 1st, 1857. 

1317. Answers of the last 4 examples ? Ans. 10 y. 173 d. 

1318. Subtract 17 A. 3 R. 16 sq. rd. from 39 A. 1 R. 

1319. Subtract 81 A. 2 R. 13 sq. rd. from 432 A. 31 sq. rd. 

1320. Subtract 17 m. 5 fur. IT rdV 8 yd. from 93 m, 1 yd. 

1321. Subtract 71 cbrd^ 7 cd.'ftV frdm 128 c. 3 cd. ft. 

■ ■ ■ ■ I _ < p^ ii ■ ' i i M i .- ii j i I, 1^1 i M »| !| J » t ■> ■■■ ■ ■ I ■ I 11 ^ 

What is Subtraction of Penominiivte Nun^bers ? What is Sabtraotion of 
Decimal Numbers? What Rule? Eepfiat i^rob. IIL and LIIL What ia 
the difficulty with the ]i269th examjple? Bepoat Art. 116, 117, 118, 119l 

12* 
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SECTION V. 

DIVISION OF DENOMINATE NUMBERS. 

336. Division of Denominate Numbers differs in no way 
from the Division of Decimal Numbers. (See Prob, IV, p. 37, 
andProb. LV, p. 105.) 

Illustaation. — Divide 27 lbs. 9 oz. by 2. 

lbs. 01. Dividing by 2 there is 1 lb. left = 

2)27 9 16 oz. Then 16 oz. + 9 oz = 25 oz. 

13 12.6 Ans. This divided gives 12.5 oz. Ans. 

EXAMPLES. 

1322. Divide 18 lbs. 14 oz.' by 3. ^ 

1323. Divide 18 lbs. 14 oz. by 4. L^ ,, , ^ 

1324. Divide 18 lbs. 14 oz. by 3.5. ^ ™* ' ^** 

1325. Divide 18 lbs. 14 oz. by 27. 

1326. Divide 13 lbs. 11 oz. 17 pwt. 12 grs. by 13. 

1327. Divide 13 lbs. 9^ 5^ 29 7 grs. by 17. 

1328. Divide 17 bu. 3 pk. 1 gal. 3 qts. by 11. 

1329. Divide 4 m. 3 fur. 21 rds. 7 ft. by 23. . 

1330. Divide 7 m. 6 ch. 24 Iks. by 31. 

1331. Divide 8 yds. 3 qrs. 2 n. 2 in. by 17. 

1332. Divide 19 lea. 7 k. by 24. Ans. 2.66. 

1333. Divide 7 s. 19° 18' 23'' by 31. 

1334. Divide 61 T. 17 S. 231 A. 1 R. 19 sq. rd. by 211. 

1335. Divide 47| yds. by 17. Ans. 2 yds. 3.^ qrs. 

1336. Divide 31/. cu. yds. 19 eu. ft. by 49. 

1337. Divide | of a mile by 39, Ans. in less denomination. 

1338. Divide |.of a ton by 43. Ans. in less denomination. 

1339. Divide 4i pounds equally among 5 men. 

1340. Divide f of 3^ cords of wood into 7 piles. 

1341. Divide 7 years 12 da. 17 min. 19 sec. by 391. 

1342. Divide 81 gall. 3 qts. 1 pt. 2 gills by 19. 

1343. Divide 10 A. 6 R. 37 rods by 16. 



What is Division of Decimal Numbers ? Rule for it ? What is Division 
of Denominate Numbers ? Rule ? Repeat Art. 120, 121, 122, 123, 124. 
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REVIEW OF PARTS I. AND II. 
MISCELLANEOUS QUESTIONS. 

1344. In 1841 the first gaano was used in Great Britain, and 
2881 tons were imported. From the end of that year to the end 
of 1856, 1500000 tons had been imported into Qreat Britain. 
What is the average am o ant imported annaally ? 

1345. According to Hon. Henry Barnard, 52,970,231 acres 
of land had been given by the government of the United -States 
for educational purposes prior to January 1, 1854. What will 
this amount to at $1.25 per acre ? 

1346. How many more acres than the New England States 
contain ? 

1347. It is proposed to tunnel the Straits of Dover between 
England and France, and the estimated cost is $20,000,000. 
How many pounds of TJ. S. silver coin ? 

1348. How many pounds of TJ. S. standard gold ? ' 

1349. It is estimated that by this submarine railway the 
number of passengers between England and France, now 200,000 
annually, will be greatly increased. Suppose it to be increased 
one fourth, and that the price of passage be $1.50 each way, 
deducting fifty-two Sundays, what would be the daily income to 
the road from that source ? 

1350. By experiment on board the U. S. Frigate Mississippi, 
on her passages from Spezzia to Leghorn, in 1849, *50, and '51, 
under Chief Engineer Jesse B. Gray, it was fqund that with 21 
paddles on each wheel, she made during the trip 37} miles with 
301 1 revolutions. Then ten paddles were removed, and she made 
the same passage with 11 paddles in 3536 revolutions. How 
many feet did 1 revolution with 21 paddles drive the ship ? 

1351. How many feet did 1 revolution with 11 paddles move 
the ship ? 

1352. What is the sum of the answers on this page ? 

Ans. 78479604.587425. 
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1353. The telegraphs for the year 1856 consumed $60,000 
worth of zinc, $10,000 worth of nitric acid, $30,000 worth of 
mercury, besides other sums for sulphuric acid, &c. What was 
the daily expense of the above items, it being Leap Year? 

1354. At the Pairofithe Royai AgriquIturpJ Socieity, ^t Gar- 
lisle, England, a brick ifeachirie was exhibited by Messrs. Porter* 
and Co., capabk of turning out 18000H bricks per hour. HoW: 
many would it ma^ke from April '7tbi 1657, to Octpb^r 6th, 
1857, working 6 days per w^^k and 10: hoars, p6r day ? 

1355. Whaft wfould jthey be^ .^ortlj at $95 per M. ? : 

1356. According tc^-Mr. Airey^Si experiment, the time occu- 
pied for the electric current to go froia Qreenwieh, Englcind, to 
Brussels, was 0.1<J9" (b^eing the r^ul^ of 2616 observations); 
distance, 270 miles. What is the velocity of the electric cur- 
rent por second ? • ■ ; oi 

1357. Tha following] is the- janpiount pf copper r from th^e Lake 
Superior Region for 1^55: Ontonjftgon pisti^ict* 219Q. tons; 
Kewenaw District^ 2225 tpiis): Portage Districts, 345-J tons. 

What is that worti at 13J jCBnts per;P0u^4? 

1358. The qoA&tity of ^b^^lac-onhfiiid in England, in 1854, 
ufas 2358750 lbs. Haw UBjany; tons? ; 

1359. The whole number of patents granted by the United 
States to the -commencement of the year 18|55, in the classes 
named, was as follows : Grain and Grass Ht^rvesters, 1 1 1 ; Plows, 
372; Straw Cattera, J5§;.,Sni^t Ma^hines^^^H Winnowing 
Machines, 163 ; Thrashing' Machines^ 1160; Air 
Engines, npt one of w.hi<5h i^rjftt Ji^e, 21; Stei^m Boilers, 148; 
India Rubber Goods, 42 ; Sewing Machines, 60 ; Water 
Wheels, 327; and Washing Machines, 309. What would the 
cost of propufing these amouat to at > $ 1 13| each ? 

1360. What is tl^es)|pq;9f1^,ej^nswer^9n this pag 

: ^ V Ans 130003542. 163263. 

t i . ■ 

How mauy grains in a pound Avoirdi^pojis ? What, is the weight of % U. 
8. sUver dollar? ' RepeafArtt ^25;' 126^ l2t, i^ 1^9, 180, 131, 182, 188, 
184, 186, 186, 13'?,; 138, W,!^*©, 141, 142, 143, 144, 146, 146, 147, 148. 
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1361. A person owning ^ of a ship, sold { of his share for 
$43,000. What was the value of the ship ? 

1362. Two boats start on a river whose current is 5 miles per 
hoar, and are driven by steam at the rate of 14 miles per hour 
in still water. If they are 475 miles apart at the commence- 
ment, in how long time will they meet ? 

1363. What distance will each have travelled over? 

1364. If the Heidelbnrg wine vat is j\ fall, how many gal* 
Ions will it take to make it || fall ? 

1365. If I of the time past 6 A. M. is equal to y'^ of the 
time to midnight, what time is it ?. Ans. 6 o^clock ll|f m. 

1366. How mach is 2^ tons, 5§ cwt., and 11 tons ? 

1367. Change ^ of a ton to lbs. 

1368. Change -^ of a lb. to the fraction of a ton. 

1369. Subtract ^^^ of a ton from 9^ lbs. 

1370. Bought 19^ cwt. of sugar at 11^ cents per lb. ; 17 
bags of coffee, each 112^ lbs., at 5| cents per lb. ; 14 chests 
of tea, each 16j\ lbs., at 41^ cents per lb. Paid for the above 
in wheat, at $1.93y3Y per bushel. How many bushels did it take ? 

Ans. 213.48 bu. 

1371. How many pint bottles will it take to bottle up 197 
cases of Congress water, capable of holding ^ of a hogshead 
each? 

.1372. A gentleman owned 5 ti:acts of land. The first con- 
tained 129y3y acres ; 517| in the second ; the third, 291 y^^ acres ; 
fourth, 1193|f acres; and the fifth, 284y9g acres. He offers 
the whole for sale at 11 cents per square rod. What will pur- 
chase it? Ans. $42526.96. 

1373. A note is given June 30th, 1851, and is paid Aug. 9th, 
1858. How long was it on interest ? 

1374. After giving | of a property to my son, I gave y\ of 
the remainder to the Old Ladies' Home, y\ of what was left to 
the Seamen's Home, ^| of what was left to the Orphans' Asy- 
lum, and had $7^.55 left. What was given to each, and what 
was the whole estate ? Ans. $2193.87. 



142 MISOSLLANEOnS QUESTIONS. 

1376. If 9 lbs of tea cost $9|, what is the price per pound ? 

1376. If I of an acre produce 51 y\ bnshels of com, what 
would 1 acre produce^? 

1377. At the same rate what would 9f acres produce ? 

1378. If f off an acre produce 27| bushels of wheat what 
would 174y*j^ acres produce ? 

1379. What could I get for it by selling it for $1? per bushel, 
giving every 11th bushel for cost ? 

1380. What will 13| dozen eggs be worth at 31:^ cents per 
dozen? 

138L How much ig if of f ^ divided by f | ? 

1382. What is the product of ^ by 3y\ ? 

VS8S. What is. the quotient of 3 6' 7" by 5 ? 

1384. What is the amount of 4^ acres 9f A. and 7/y R. ? 

1<^5. Abram Jfoown had 2348 1 bushels of wheat. He sold 
4 at $1.93J^^ per bu., I at $2. U^ and the remainder at $1.77^ 
,per bu. What did he get for it ? 

1386. Bought 293 bbis of floor for $1777, and sold it for 
$9p\j per bbl. What was my profit ? 

1387. What did the flojur; cost per bbl? • ^^J.. 

1388. Some: persons in Abington agreed to send an agent to 
the west to buy flour for them. He went to Rochester and bought 
1500 bbls of flour at $6.37^ per bbl. He paid also 15 cents per 
bbl. to have it forwarded to Boston. At Boston he paid 3 cents' 
per bbl. wharfage, 10 cents, jier bbl. truckage, and $17.86 freight 
to Abington. His own travelling expenses were $47.83 and he 
was allowed $1.50 per day for his time and was gone 12 days. 
It also cost 12^ cents to deliver each barrel to each man's house 
from the depot. 

■ " ■'■' ■ ■ - ■ - — * ■.,■■■ ^ ■ , ^ ..,. ■ „ ,■■..,11 ■ ^ ■ , ^^^ , , ■ , ■ — — —-■ ■ ■ ■ ., ■ ■■■,.—■ 

Repeat Art. 149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 
161, 162, 163, 164, 165, 166, 167, 168, 169, 170, 171, 172, 178. Repeat 
Prob. and Rule 1, 2, 8, 4, 6, 6, 7; «, 9, 10, 2, 6, 7, 9. Repeat Art. 174, 
175, 176, 177, 178, 179. 180., 181, 182; 183, 184. Repeat PK>b. and Rnl© 
13, 16, 19, 14, 16, 9, 8, 17, 18, 21, 22. 
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The same flour was selling in Abington at that time for $8.25. 
How mach did this company save per bailrel t 

1389. What is the sum of the answers 'of die last four exam- 
ples? 

1890. What cost jf of- a ton at $.08^ per lb. ? 

1391. Bought a box of sugar containing 7<;wt. 2 qrs. 27 lbs. 
8 oz. After selling ^ of it I was offered 19^ cents per lb. for 
the remainder. This I refused, and sold it jfbr $25.00. How 
muclydid I'make or lose ?' 

1392. On the completion/of the Capitol at Washington J of 
i of it will cost $500,000i What will be; its entire cost ? 

1393. James Allen bought 98 gallons of Molasses for $581. 
What will 39 gallons cost at the same price ? 

1394. If I of a load of hay cost $151 what will 3/^ loads 
cost? 

1395. Robert exchanged 3 1 bbls. of flour at $11 4 per bbl. for 
2J bbls of sugar at $14| per bbl. What did he gain or lose by 
his trade ? 

1396. It is estimated to cost $17,587y\ per mile to build a 
railroad. What will it cost to build one 138 m. 3 fur. 27 r. ? 

1^97. If a pint of rum a day will kill a man in a year and a 
half, how many men will a cargo of 830 hogsheads kill in the 
same time ? 

1398. A certain man smokes 4 cigars every day ; how many 
boxes would he smoke in 42 years, allowing 100 to each box. 

1399. How many pounds of cotton in 37 1 bales if each bale 
contains 5^ cwt. ? 

1400j What cost rfj of an acre at $.58J per sq.'foot ? 

1401. What was the cost of the cigars per €^nnum, in the 
above example, at 3 cents apiece? 

1402. What is the sum of the. answers from 1390 to 1396, 
inclusive ? Ans. 12435436.65. 

Repeat Art. 185, 186, 187, 18&, 189, 190, 191, 192, 193, 194, 196, 196, 
197, 198, 199, 200, 201, 202, 208, 204, 205, 206, 207, 208, 209, 210, 211, 
212, 213, 214, 216, 216, 217, 218, 219, 220, 222, 228, 224, 226, 226. 
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PART III. 

PER CENTAGE 



337* Per cetitage includes all those questions where there i$ 
a per cent., or so mnchper hundred. When parts of quantities 
are expressed by hundredths, as 3 hundredths of anything, it is 
called 3 per cent., 8 hundredths of anything is called 8 per cent., 
and is expressed decimally, €, g. .03, .08. 

338. All questions occurring in per centage are Included in 
two classes, Tiz : — 

1. Those without time or with equal time, and 

2. Those including unequal time. 

339. Part III. is therefore separated into two Divisions. 
Div. I Questions involving two factors and their product. 

' Div. II. — Questions involving three factor^ and their product, 

DIVISION I. 
PER OENTAGE WITH EQUAL TIME. 

Pbob. LX. — To coMPUTiB PMt centage without time or 

WITH EQUAL TIME, OR TO FIND THE PRODUCT OF THE TWO FACTORS. 

General Rule.— JlfuZ^zp??/ the given sum by the rate per cent. 

330. This includes CommissioB, Brokerage, Insurance, Cus- 
tom House Business, Assessment of Taxes, and Profit and Loss. 

What is the subject of Part I ? Part II ? Part III ? Give the analysis 
of Parti? Part II? Part III? 227. What is Percentage ? What is meant 
by hundredths oTanytlitnjiMt Whatby per cent. ? What to express a quan- 
tity decimally ? 228. What two classes of questions in Per centage ? Why ? 
229. What do you mean by questions involving two factors? If you have 
two factors given, how do you find their product ? Can you find one factor 
from the other, and the product? How ? How find a product from three 
factors? How find one factor from two and the product? What does 
Division I. include ? What is Prob, LX ? Give the General Rule for per- 
oentage withoat time or with equal time. 

13 (146) 



146 OOMMISSION AND BROKERAaE. 

CHAPTER I. 

COMMISSION AND BROKERAGE. 

331. Commission is an allowance per cent, for purchasing 
or selling goods. 

"^ 333. Brokerage is an allowance per cent for the purchase 
or sale of stocks. 

333. Stocks are certificates of property, and are generally 
issued at $100.00 per share. ^ , 

334. The Par Value of Stocks is when they sell for what 
they were issued. 

339. Above Par, or Premium^ is when they sell for more 
than they were issued. 

336. Below Par^ or Discount, is when they sell for less than 
they were issued. 

337. Dividends are the profits of the Stocks. 

338. The Stockholders are the owners of the shares of stock, 

339. The Corporation is the entire body of stockholders, 
invested with peculiar privileges by a charter from a government. 

340. A Commission Merchant, or Factor, is an agent who 
buys or sells merchandize for another. 

34:1« A Broker is one who buys or sells real estate or stocks 
for another. 

343. All questions in Commission and Brokerage are di- 
vided into two classes, viz : — 

1st. When the commission or brokerage is computed on the 
amount collected or paid out. 

2d. When a sum is received to be invested, after the commis- 
sion or brokerage is taken out. 

231. What is commission ? 232. Wiiat is brokerage? 233. What are 
stocks? 284. What is the par value of stocks? 235. When are stocks 
above par ? What is preminm ? 236. When are stocks below par ? What 
is discount? 237. What are dividends ? 238. Who are stockholders ? 239. 
What is a corporation? 240. What is a commission merchant? 241. What 
IS a broker? What is a factor ? 242. How are all questions in commis- 
Bion or brokerage divided ? What ia the di£ferencf) between the two classeB? 
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34:3« To compate Commission, Brokerage, and the Premium 
or Discoant on Stocks, see Prob. LX., p. 145. 

EXAMPLES. 

1403. What is the commission on $785.00 at 5 per cent. ? 

1404. What is the commission on $1371.25 at 7 per ct. ? 

1405. What is the commission on $1783.37 at 3| per ct. f 

1406. What is the brokerage on $2300.00 at i per ct. ? 

1407. What is the brokerage on $7587.43 at 2J per ct. f 

1408. What is 9 per cent of $47381.75 ? 

1409. What is 7^ per cent of $2687.425 ? 

1410. How much is .025 of $314.26 ? '" 

1411. What is the commission on $785.6725 at 5J per ct. ? 

1412. What is the brokerage on $675,375 at ^ per ct. ? 

1413. How much did an auctioneer receive for selling a house 
and lot at $3753.25 ; 2 per ct. commission ? 

1414. How much would a collector receive for collecting 
$37846.25 at 16f per ct. f 

1415. What would a pension agent receive f«r collecting 
arrearages amounting to $70842.675 at 37} per ct. ? 

1416. What is due my agent for selling $7845.00 worth of 
merchandize at 3J per cent, and 2J per cent, for insuring the 
payment ? 

1417. A man distributed his property by will as follows: 11 
per ct. to his wife ; 9 per ct. each to 4 boys ; 6 per ct. each to 5 
girls ; 50 per cent of the remainder to Yale College, and the 
residue, which was $13786.31, to the Deaf and Dumb Asylum, 
Hartford, Conn. 

What did each party receive ? 

1418. Which is greater, 7 per ct. of $1100 or S^ per ct. of 
$2300 ? How much f 

1419. What is | of one per ct. of $9872.63 f 

1420. What is the sum of the answers ? Ans. 83365.42. 

1421. How much is | per ct. of the last answer ? 



148^ GOHXIffSION'^AND BBOKESIlOSi) 

FrOB. LXL-*~To compute COMMISSIOti, OBrBBOKEl^Qt I^HBN 

IT IS TO BE DEDUCTED JTROM A SPECIEIC SUM AND THE BAIiA5C»> 
TO BE INVESTED. 

Rule. — 1. Divide the given amount by $1.00 plus the per 
cent, of commission, . 

2. The difference between this quoHent and the given sumi is 
the commission. 

Illustration. — Received $7500.00 to invest after deducting 
my commission of 3 per cent. What was the sum invested ? 

What my commission ? 

' ■■ ■ 

1.00 + Com. Sum reoeiTed. Sam to be inyesled. 

1.03 ) 7500.00 ( 7281.55 
721 

290 $7500,00 Sum received. 

206 7281.55 Sum to be invested. 

- - 

840 &o, $218.45 Commission. 

EXAMPLES. 

1422. What can be invested out of $9000, com. ; 3f per ct. 1 

1423. Sent to a broker $6000 to be invested in bank stock; 
brokerage 2 per ct. What was left for investment ? 

1424. A commission merchant received $8750.11 to invest in 
flour, reserving S per ct, commission. How many barrels of 
flour could he purchajse at $5.87^ per bbl. ? 

1425. What can be invested out of $4732,65; brokerage 2j 
per ct. ? 

1426. Received advice of the sale of 300 bushels of white 
beans at New Orleans at $2| per bushel, my agent charging 1^ 
per ct. commissi9n. He-.has invested the balance in sugar at 6 
cents per pound, charging ^ per ct. commission. How much 
sugar was purchased ? 

1427. What i^ the sum of the answers 1 Ans. 33431.74. 

WhatisProb. ttX.1 What is first to be done t 2d? What is thende? 
How do you find a quotient ? What is the difference between exact division 
and complete division ? 
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PbOB. LXII. — To ilND THE PER CENT. COMMISSION OR BRO- 
KERAQE. 

KuLE, — Divide the commission or brokerage by the sum 
invested. 

Illustration. — Received $168.95 for investing $6758. What 
was my per cent, brokerage ? 

Sum Invested Commission. 

6758 ) 168.95 ( .025 
135.16 
33790 
33790 Ans. 2^ per cent. 

EXAMPLES. 

1428. James Brown gave a broker $50.00 for purchasing 
$4000.00 worth of bank stock. What per cent, was it ? 

1429. Robert Allyn sent $11124 to New Orleans to purchasv 
cotton.. His agent replies that be has taken out his own com- 
mission, $324.00, and invested the balance in cotton at 7^ cents 
per pound. What was his per cent, commission ? 

1430. How many cwt. of cotton did he purchase ? 

1431. Three years ago I purchased 20 shares of Erie R. R. 
stock at $100.00 per share, which I am now willing to sell fOr 
$1350. What is my per cent, loss ? 

1432. I have this day received two letters from two commis- 
sion merchants at Mobile, informing me of a fine opportunity, 
for speculation. One proposes to invest any amount for 3^ per 
cent. ; the other says he will invest $6500 for $195.00. Which 
makes the best offer, and what is the difference ? 

1433. I have this day received $42.00 dividend on five shares 
of N. York Central R. R. stock, for which I paid $120.00 per 
share. What was the rate per cent. ? 

1434. How much will a commission of 2^ per cent, invest 
for $500. 

1435. What is the sum of the answers? '* Ans. 21472.87f! 

What is Prob. LX ? Oive the rule. 1430th £x. WiU there be poundt in 
this answer f 
13* 
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Pros. LXIII. — To hnd the valtjb op stocks at a prehiuh 

OR DISCODNT. 

Rule. — Multiply Ike par valve hy $1.00, plus Ike rate per 
cent. preTnium, or minus the rate per cent, discount. 

FrOB. LXI Y. — To FIND THE PAR VALUE Of STOCKS AT A FBB- 
HIUM OB SlBOOUNr. 

BiDLE. — Dimde the value by $1.00, plus the rate per cent, 
premium, or minus the rate per cent, discount. 



1436. What is tbe Take of $5700 of stock at 16 per ceDt. 
premiam ? 

1487. What mnst I pay for 41 shares of Georgetown Corpo- 
ration Stock, par value $100.00, discount 42 per cent. ? 

1438. Sold 23 shares of the Central R. R. Stocli for $115, 
at a disconnt of 95 per eent. What was the par value ? 

1439. What will 17 shares of the Shan-mut Banit Stock sell 
for, par value being $100,00, at 8| per cent, preraium ? 

1440. What must be paid for 127 sliarea of Orange and Alex- 
andria R. R. Stock, par value being $100.00, at 95 per cent, per 
share F 

1441. Sappose these same 137 shares be sold by the purchaser 
for 8^ per cent, premium. What would be the profit ? 

1442. Bonght 19 shares of B. and 0. R. R. Stock at 9 ger 
cent, discount, and it is now worth 2 per eent. premium, par 
Talue being $100.00, and I am offered 27 shares Bait. Wil. arid 
Phif. R. R. Stock at 21 per cert, discount in exchange. Sow- 
much shall I make or lose on rty original purchase, B. W. and 
P. Stock being worth 78 per cent. ? 

1443. What is the value of $7280 of stock at 17^ per cent, 
disconnt 7 

1444. What is the par value of $796 of stock at 3^ per cent, 
discount ? . 

1445. What isthe sum of the answers oh fliis page ? 

Ans. 31818.67. 
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CHAPTER II. 

IKSURANCE. 

344. Insurance is security given a^ioat loss by fire, water, 
or other accidents. 

S4*S. Insurance Companies are corporate bodies, and are 
divided into three classes, viz. : 

1st. FiTe. — Those which insnre against loss by fire. 

2d. Marine. — Those which insure against loss at sea. 

3d. Life. — Those which contract to pay a certain sum on 
the decease of an individual. 

346.. The Underwriters are the insurers. 

347. The Policy is the contract of the parties. 

348. The Premium is the sum paid for insurance. 

■ 340. Insurance generally can be effected on only J the value 
of real estate, and on \ the value of personal property on land, 
bat the entire valne, alsea. 

330. Insurance la con>pttted< for one year or without spe- 
cified time, bj: Prob. LX, p. H6, 

EXAMPLES. 

1446. What ia the annual insurance of a house rained at 
$500, at 3 per cent. ? 

1447. Whit is the anttual i'psu^ance of a store .valued at 
$35000.00. at 7^ per eenj. ? ,' "' 

" 144Si "Whit is the insiirance on' a cargo of sngar, from Cuba 
to New York, valued at $14768.57, at 3| per cent. 7 

1 1 !9. ^Vli;it will it cost to get my life insured one year for 
$7750.00 at ^ per cent. F 

1450. What is the sum of the answers? Ans. 34^6.01. 

: --244, Wfeatisinmirftnoe! 245. Wh»t are insnr.ince compnniea? Wlmt 
we eorparate bodies? Hoiv mnay clnascB pf insuritnce compnnieB? W)int 
kre.tbe lal clnas! 2d! 3d! 246. Who are CnderwrKara ? 247. What is 
& Poliey! 248. "Wint is- the Premiuia! 249. What proportion of retil 
estate can 7011 iTtmra! Whj get mora in nmount insured nt eea thnn on 
land ! Rule far inaurancet 
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PbOB. LXV. — To FIND THE BATE OF INSURANCE. 

Rule. — Divide the premium by the amount insured. 

Note. — The premium is found by Subtracting $1.00 for the cost of the 
policy. 

EXAMPLES. 

1451. Fille Brown paid $65.00 for insuring $3200 on his 
house for four years. Policy $1 .00. What was the annual rate 
of insurance ? 

1452. Paid $163.00 for insuring my vessel from New York to 
Liverpool via New Orleans. 

Yessel valued at $4050.00. Policy $1.00. 
What was the rate of insurance ? 

1453. Jessie Riley paid $47.00 annually for a life insurance 
of $1175.00. What was the rate of insurance ? 

1454. Paid $751.00 for insuring a cargo of tea from Canton 
to New York, valued at $15000.00. Policy $1.00. What 
was the rate of insurance ? 

PrOB. LXYI. — To FIND THE BUM INSUBED. 

Rule. — Divide the premium by the rate per cent. 

EXAMPLES. 

1455. What amount can I get insured on my house for $46.00, 
at 4.5 per cent. Policy $1.00 ? 

1456. An importer paid $651 for insuring a cargo from 
Liverpool to Boston at IJ per cent. Policy $1.00. The cargo 
being a total loss, what did he receive from the Ins. Com. ? 

1457. By paying $44.00 annually how much can I get insured 
on my life at 2f per cent. ? 

1458. My real estate is insured at a cost of $657.00. Rate 
per cent. If. Policy $1.00. What is its value ? 

1459. Paid $77.00 for insuring my library at full value. Rate 
2^perct. Policy $1.00. What should I receive if it was burned ? 

1460. What is the sum of the answers ? Ans. 95273.44. 

Repeat Prob. LXV. Rule. Prob. LXVL Rule. 



• f- 



INSUBA^OE. 153 



PkOB. LXYII. — To FIND THE SUM TO BE INSURED, THAT THSBS 
MAY BE NO LOSS ON THE DESTEUCTION OP THE PROPERTY. 

RuiiE. — {..Divide the sum to. be insured by $1.00, minus 
Hie rode of^ insurance, 
'% To this quotient add the value 0/ the policy. 

Illustration.; — What sum mu^t be insured on a cargo to 
London, valued at $86783.50, at 7 per cent., so that the owner 
shall suffer no loss if the cargo is totally destroyed ? 

1.00 

7 ... 

vli y^ .93)867^50(03315.60 

837 LOO Policy. 



Oi: ,K 



.V_j; >i ,"»> 



■iJl.-*» 



308 $933^16.60 -Ans. 
279 

393 



fi 



145 
93 



520, &c; 

♦ ■ = ■ ■ EXAMME^lS.' -^^' 

'^ 1401: What ^m insured will cover the total loss of the brig 
Emma, valued at $73000, at 5| per cent, f • 

1462. What siitn insured will cover the total loss of cargo and 
ship William Jarvis — cargo valppd at $215768.00, insured at 
7| ; 8hip:yalued at $115000.00, insi^red at 8| ; policies, $2.00? 

1463. tVJiat.^um will insure a cargo from Sidney to Canton 
valued £^t'$^^^W-^» ^^ 1^ P^^ c^pt. ; frqip Cauton to Calcutta, 
at 5 per; cent. -^.Calcutta to.Cap.e. Town^ at 7 per cent. ; Cape 
Town to Cape^Yerde, at 3 per cent. ; Cape Verde to Havana, 
at 11-J per cent. ; Havana to N. York, at 13^ per cent. ; so as to 
cover the total loss of the cargo in New York Harbor ? 

1464. What is the sum of the aiiswers on this page ? 

• •'• ^ \ . ■ Ans. $564895.67. 

Repeat Prob.LX VII. Repeat Ist part of rale. 2d. Give the rale. 
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CHAPTER III. 

CUSTOM HOUSE BUSINESS. 

391. Custom House Business relates to the collection of 
Government reVeuaes arisiog from duties, tonnage, &c. &c. 

3tS3, Duties are sums of money required by Ooyernment to 
be paid on imported goods, and are Specific or Ad Valorem. ' 

3«S3. Specific Duty is a tax by the quantity, not by the value. 

394:. Ad Valorem Duly is a tax on the value or cost of the 
goods in the country where they were purchased. 

399. Tonnage is the amount paid per ton by the vessel for 
the privilege of entering a port. 

396. Gross Weight is the weight of both the goods and the 
article that contains them. 

397. Draft is an allowance for the waste of goods. 
398* Tare is an allowance for the weight of the article con- 
taining the goods. 

399. Net Weight is the weight of the goods, and is found 
by first subtracting the draft from the gross weight, then the 
tare from this remainder. 

360. Duties are collectable only on net weight. 

361. Leakage is an allowance for waste on liquids, and is 
generally two per cent 

363* Merchants generally use net weight in trade. 

363. Table for Allowing Draft. 

Quantities weighing less than 100 lbs., draft, 1 lb. 

From 100 lbs. to 200 lbs., '* 2 lbs. 

" 200 " 300 " " 3 " 

" 300 " 1000 " " 4 « 

" 1000 ** 1800 " « 7 « 

" 1800 " any weight, " 9 " 

261. What is Custom House Business? 252. What are Dutiea? 253. 
What is Specific Duty ? 254. What is Ad Valorem Duty ? 255. Tonnage! 
256. Gross Weight? 257. Draft? 258. Tare? 259. Net Weight? 260. 
On what are datiegr collectable? 261. What iB Leakage? 
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Prob. LXYIII. — To COMPUTE Custom House Charges. 

1st. Specific Duty. — Rule.— JlfwZ<tp?y the net measure by 
the duty specified on a unit of the given quantity, 

2d. Ad Yalorem Duty. — Rule. — Multiply the cost of the 
goods by the per cent. duty. 

3d. Tonnage. — Rule. — Multiply the tonnage of the vessel 
by the tax per ton, 

^OTE. — Draft is estimated upon each box, bale, &c., separately. In 
reckoning tare, over } lb. is called 1 lb. ; less than } lb. is rejected. 

examples. 

1465. What is the duty on 67 chests of tea, each weighing 
126 lbs. Draft 2 lbs. Tare 4 per ct. Duty 13 cents per lb. ? 

1466. What is the duty on 6 boxes of sugar, gross weight of 



No. 1. 472 lbs. 
No. 2. 683 ** 
No. 3. 984 *' 



No. 4. 381 lbs. 
No. 5. 1124 ** 
No, 6. 1281 '' 



No. 6. 2037 lbs. 

No. 7. 36 " =(2036.) 

No. 8. 42 *' 

No. 9. 38 " 



Tare 9 per cent., and duty 2 cents per lb. ? Ans. $89.08. 

1467. What is the duty on 79 boxes of old Windsor soap, 
each weighing 137 lbs. Tare 21 per ct. Duty 3 cents per lb. f 

1468. What is the duty on 10 hhds. tobacco, gross weight, 
No. 1 . 2187 lbs. 
No. 2. 1934 '* 
No. 3. 1784 ** 

. No. 4. 1978 ** 

No. 5. 2347 " j No. 10. 2043 " 

Tare 17 per cent, duty 6J cents per lb. ? 

1469. What is the duty on 81 boxes of candles, each weighing 
113 lbs. Tare 3^ per cent. Duty If cts per lb. ? ^ 

1470. What would be the port charges of the Missionary 
Ship *' Morning Star," tonnage 747 tons at 10 cents per ton ? 

1471. Sum of the answers on this page? Ans. $2582.07. 

--' ■ ■ . — . — — . — . — I — <■ 

263. What is the rule for allowing draft ? Tare ? What is Prob. LXVIII ? 
Bale for calculating Specific Duty t Ad Valorem Duty ? Tonnage ? 
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CHAPTER IV. 

ASSESSMENT OF 'TAXES. 

364» A Tax is a sum of money, assessed on the person and 
property of '* a citizen^ ^ for the support of the government of a 
Nation, State, Country, District, Parish, Town, &c. , 

36cl» Foil Tax is assessed on the person, ^nd is usually a 
specific sum. 

366. Property Tax is assessed on the entire valuation, real 
and personal, and is apportioned at a certain per cent. 

367* Beal Ustate includes only fixed possessions, as lands, 
and buildings stationary, &c. 

368. Personal Estate includes money, stocks, notes', bonds, 
mortgages, buildings in motion, ships, furniture, and all 
" movable property." , " ^ 

369. Overlay is an amount; to be added to the net amount 
to be raised, to cover expense for coUec^iion aiid losses. ,' 

370. PoZHs a person taxed. 

PrOB* LXIX. — To ASSE89 A TAJSti ' 

Rule. — 1 . Multiply tk^ number of polls by the stem assessed 
on eachf and subtract the product from' ike sum W b& raised^ 
including the overlay, ' • * • 

2. Divide the remainder by the entire valuation, . and the 
quotient will be the rate per cent, for the property tax.' 

3. Multiply individual valuations by the per cent, taxed, add 
the poll tax, and it gives the entire individual tax. 

4. For convenience a table may be ma^de showing the t€ix for 
1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 20, 30„|llO, 50, 60, 70, 80, 90, 100, 
200, 300, 400, 500, 600, 700, 800, 900, 1000, 2000, 3000, 4000, 
5000, 6000, 7000, 8000, 9000, 10000, 20000, 30000, 40000, thi. 



264. What is a tax? 266. Foil tax? 266. Property tax? 267. Real 
estate? 268. Personal estate ? 269. OtevUy? 270. Poll? Rule? 
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Illustration. — The town of Holliston voted a tax of 
$7500.00. The nnmber of polls was 621. Voted the poll tax 
to be $1.50. Entire valuation $1413700. Overlay $500. 

It is required to assess the tax. 

1st. 621 X $1.50 = $931.50, the entire poll tax. 

2d. $7500 + 500 = 8000. Entire sum to be raised. 

3d. $8000 — $931 . 50 = $7068.50, the entire property tax. 

4th. $7068. 50 -^$141390 =.005, the rate per cent. 

The following table is now made out from this rate per cent. 

Table from $1 to $10000000. 

EXPLANATION. 

To get the tax on $700 we take 
the tax against $7.00 which is .035, 
and remove the point two places, 
that is, the tax on $700 is 100 times 
as much as for $7. 

The tax of $8763.50 will be found 
as follows : 



Sum. 




Tax. 


$ 1.00 


pays 


$.005 


2.00 




010 


3.00 




.015 


4.00 




.020 


5.00 




.025 


6.00 




.030 


7.00 




.035 


8.00 




.040 


9.00 




.045 


10.00 




.050 



Tax on $8000 


= 40.00 


700 


= 3.50 


60 


= .30 


3 


= .015 


.50 


= .0025 



Tax on $8763.50 == 43.8175 

What is Jasper Leland's tax, whose real estate is $27900, 
personal $17600, and he pays for 3 polls. 

Personal tax 1.50 x 3 =$ 4.50 

Property tax by the above table = 227.50 

Jasper Leland's tax is $232.00 



What part of the U. S. silver dollar is copper? What is the compositiom 
of the U. S. gold dollar? How many cubic inches in a gallon? How 
many feet in a rod ? In a mile ? 

14 
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EXAMPLES. 

1473. The town of Joppa voted a tax of $12300.00. The 
number of polls 400; poll tax $1.50; overlay $300.00; entire 
valuation $3000000.00; It is required to make a table and assess 
Joshua Abbot's tax, who pays for 3 polls, and is taxed on 
$3467.82 real estate, and $4567.87 personal. 

1473. What would be Richard Mayo's tax for 1 poll, $1784.56 
real, and $1468.26 personal property ? 

1474. What would be the tax of Nathaniel Lewis for 5 polls, 
$17842.63 real, and $1481.00 personal property? 

1475. Ebenezer Lock's tax for 3 polls, $75004.78 real, and 
$73476.87 personal property ? 

1476. What would be Ellis Holmes' tax, paying for 1 poll, 
$1787.56 real, and $9786.83 personal property ? 

1477. Jeremiah Jones' tax for 17 polls, real estate $21000.87, 
and personal property $127684.35 r 

PrOB. LXVII. — To FIND WHAT AMOUNT TO ASSESS THAT A 
GIVEN SUM MAY BE HAD AFTER PAYING FOR COLLECTION. 

KuLE. — Divide the given Bum by $1 .00, minus the rate jper 
cent, for collection, 

EXAMPLES. 

1478. What sum must be assessed to raise the net timdant of 
$9000.00 with 5 per cent, for collection ? 

1479. What sum must be assessed to raise the net amount of 
$433.33 with 2^ per cent, for collection ? 

1480. A town voted $2684 for roads, $1700 for schools, 
$984.58 for support of the poor, $5680 for general town ex- 
penses, and 3 per cent, for collecting taxes. What -sum must 
be raised to cover all expenses ? 

1481. What is the sum of the answers on this page ? 

Ans. $23710.82. 

What does '*per cent." mean? What is the busiaess of a bro|(eT(? 
What ifl meant by stooks ? i .oi 
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PrOB. LXXI. — To APPORTION ''SCHOOL RATE BILLS." 

KuLE. — 1. Subtract the pubHc money, if any, from the en- 
tire expense of the school. 

2. Divide the remjainder by the total number of days^ attend' 
apfkCCj an^, ike quotient mil be the cost for 1 day. 

3. Multiply the cost of one day by the number of days of 
attendance ofea^h pairon^s pupils, and the product vrill be his 
tax. 

EXAMPLES. 

1482. The expenses of a certain school were as follows : — 
Teacher's salary, $197.42; board, |136.00; repairs, $23.00; 
ffielf $47.00 ; stationery, $14.21 ; expense for collecting, $9.28. 
The school had $114.98 public money. Total number of days 
of attendance was 4712. What was the rate per day ? 

Ans. 0.066199. 

1483. What was Allen Brown's tax, who sent 3 children, one 
75 days, one 106, and the third 91 days? Ans. $18.01. 

1484. If a school is supported 6 months for $500.00, teachers' 
Salaries; board, $150.00; stationery, $27.62; general expenses, 
$97.58 ; with a total attendance of 4976 days, what is the rate 
per day ? ^ Ans. 0. 155787. 

1485. What would Allen Smith have to pay for 8 pupils, 
attending as follows: 49 days, 54, 76, 83, 103, 106, and two 
115 days each? 

1486. If the town of Stroudsburg, Penna., pays $6000 per 
annum to its teachers, $250 for repairs, $100 for stationery, 
$187 for fuel and other current expenses, with a sum total 
attendance of 70400 days, what rate of tax must the town assess 
on each pupil per day, the State bearing 30 per cent, of the 
expense ? 

1487. What will be Robert Huston's tax, who had six pupils 
in attendance, as follows : two, 180 days each ; one, 160 ; one, 
158; one, 155; and one, 140 days ? 

What is the rule for apportioDing ** school rate bills"? What is meant 
by public money 7 Name six articles of stationery. 
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CHAPTER V. 

PROFIT AND LOSS. 

971* Profit and Loss is the process by which we determine 
the relations of the cost, the price, and the gain or loss in the 
purchase and sale of goods. 

373* The per cent, gain or loss is determined from the costf 
not from the price. 

Prob. LXXII. is embraced in seven gases, viz : 

Case 1. — To determine the profit or loss from the cost and 
per cent. 

Rule. — Multiply the cost by the per cent. 

Case 2. — To determine the price from the cost and per cent. 
Rule. — Add the profii to, or subtract the loss from the cosL 

Case 3. — To determine the cost from the profit or loss and 
per cent. 

Rule. — Divide the profii or loss by the per cent. 

Case 4. — To determine the cost from the price and gain or 
loss per cent. 

Rule. — Divide the price by $1.00, plus the per cent, gain, 
or minus the per cent. loss. 

Case 5. — To determine the per cent, from the cost and profit 
or loss. 

Rule. — Divide the profit or loss by the cost. 

Case 6. — To find a price from which a merchant may fall a 
certain per cent., yet sell his goods at cost. 

Rule. — Multiply the per cent, fall by 100, and divide the 
product by the difference between 100 and the per cent, fall. 
The quotient will be the per cent, of increase. 
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j Case 7. — To find a price from which a merchant may fall a 
certain per cent., yet sell his goods above or belc^ cost. 

Rule. — Add the profit to, or subtract Hie loss from the cost; 
then with this sum proceed as in Case 6. 

Illustration under Case 6. — What price shall I put on my 
horse, which cost $250, that I may fall 5 per cent., and yet lose 
nothing. 

^^__^ = 5/g. Then 250 x 1.05/^ = $263.1579, the price 

asked for the horse. 

-^ Illustration under Case 7. — James Allen paid $175 for a 
thaise, on which he wishes 10 per cent, profit. What price 
must he put on it that he may fall 15 per cent., and still realize 
bis profit. 

175 X 1.10 = $192.50, the amount he must receive to make 
10- per cent. 

1^ ^ !^ = 17j4. Then 192.50 X 1.17U = $226.48, the 
lOO — 15 ' ' ^ ' 

price to be asked for the chaise. 

examples. 

. 1488. Bought 750 barrels of flour, at $7.62^ per bbl. What 
shaii I gain by selling it at 11 per cent.: profit ? 

1489. Bought broadcloth at $4.31 per yard, which I can sell 
^t 7 per cent, profit What will be the price ? 

1490. Bought molasses at 27 cents per gallon. Am willing 
to lose 7^ per cent. What must be the price ? 

1491. Gained 39 cents per qnmtal by selling at 12 per cent, 
profit. What did it cost ? 

1492. Lost 45 cents per bbl. by selling at 9 per cent, loss; 

What did it cost ? 

1493. What is the sum of the answers on this page ? 

Ans. $639.27. 
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1494. Sold sugar at $8.60 per cwt., and gained 11 per cent. 
What did it cost ? 

1495. Sold a cask of rice for $27.85, and thereby lost 7 per 
cent, on cost. What did I pay for it ? 

1496. James Bright bought a farm for $3143, expended $1347 
in improvements, and sold it for 47 per cent, gain^ on first cost. 
What was his profit by the trade ? 

1497. Bought a lot of cotton for $76000 ; paid $4000 for 
shipping to Liverpool ; kept 1 year, and sold it for 31 per cent, 
on first cost. What was the profit, money being worth 6 per 
cent. ? Ans. $14,760. 

1498. Bought a quantity of butter for $913.00. For what 
must I sell it to gain 13^ per cent., allowing $56.00 for ex« 
penses ? 

1499. Bought a cargo of flour at $7.63 per bbl., and sold it 
for $8.12 per bbl. What is the per cent, gain ? 

Ans. 6j^^ per cent 

1500. Bought a lot of shoes at $2.65 per pair, but could sell 
them for only $2.41 per pair. What was the per cent, loss ? 

1501. Sold a horse for $175, and lost 15 percent. What 
did he cost me ? 

1502. Sold a carriage for $210, and gained 11 per cent 
What did I pay for it ? 

1503. Bought a farm of 85 acres for $6486. What price 
per acre must I ask for it so as to fall 15 per cent, and lose 
nothing by the trade ? 

1504. Sold 100 bushels of potatoes as follows: half for 85 
cents per bushel, and lost 7 per cent. ; the remainder I sold for 
8 per cent, profit. What was gained by the whole trade ? 

1505. What must I charge for a house lot that cost 
$1147.96, so that I can in trade fall 10 per cent, from my price, 
and make 12^per cent, by the trade ? 

1506. What is the sum of the answers of the last five ex- 
amples? Ans. $19 20.27. 

What is the difference between the cost and price of an article? On 
which is the gain or loss per cent, reckoned ? 
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DIVISION II. 

PER CENTAGE WITH UNEQUAL TIME. 

CHAPTER I 

INTEREST. 

SECTION I. 
LEGAL INTEREST U. S. 

373* Interest includes all those qnestions relating to the pay- 
ment of certain specified rates by the borrower to the lender, for 
the ase of money. 

374* The Principal is the snm of money at interest. 

37tS. The Rate Per Cent, is the price per hundred for the 
use of the money for one year. 

376. The Time is the time the money is drawing interest. 

377. The Interest is the sum paid for the use of the money. 

378. The Amount is the principal and interest added. 

379. The interest may be considered as the product of three 
quantities, viz : the principal^ rate per cent., and the time in 
years. All computations in interest, therefore, must fall under 
one of the four following formulas : — 

380. Prin, = The quo. of the Int. div. by the pro. of the 
Time and Rate. 

381. Rate = The quo. of the Int. div. by the pro. of the 
Time and Prin. 

388. Time = The quo. of the Int. div. by the pro. of the 
Rate and Prin. 

388. Interest=^\LQ pro. of the Prin. X Rate X Time in years. 

The legal rate of interest for the United States generally is 6 
per cent, per annun^ 

The legal rate of interest in N. Y., Mich., Wis., Min., Ga., 
and S. C, is 7 per cent. Ala. and Texas, 10. La., England, 
and France, 5. Canada, Nova Scotia, and Ireland, per cent 
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384. The interest of $1.00, at 6 per cent., therefore, ia 6 
cents for one year, and in the same proportion for a longer or a 
shorter time. 

Hence, for 2 months, or 60 days, it will be 1 cent 
For 1 monthi or 30 " " j 5 mills. 

" J " or 6 " " 1 mill. 

" j'j " or 1 day, " J mill. 
In a similar manner, the pupil can readily compute the interest 
of $1,00 for any given time, mentally; thus, J the number of 
months will e-xpress the interest in cents ; J the number of days 
will express the interest in mills. ' 

PROB. LXXIII. — To COMPUTE INTEREST AT 6 PER CENT. 

Rule. — Compute the interest on %\.00 for the given time, 
as above, mentally, and multiply the principal by it. Less 
than 5 mills is rejected; 5 or more, counted 1 cent. 

EXAHFL%S. 

1507. What is the interest on $75.00 from April Ist, 1859, 
to Not. Ist, 1859? Ans. $2.63. 

1508. What is the interest on $9700 from March 3d, 1860, 
to Sept. 3d, 1861 ? Ans. $2.61. 

1509. What is the interest of $1100, ftrom June Ist, 1^55, to 
July Ist, 1855? 

1510. What is the interest of $2500 from Oct 1st, 1847, to 
Nov. 1st, 1863? 

1511. Wiat is the interest of $2150 from May 1st, 1843,, to 
Jan. Ist, 1846 f 

1512. What is the interest of $1731 from May 1st, 1863, to 
Hot. 17th, 1867? 

1513. What is the amount of $37.42 from Oct Ist, 1852, to 
March 17th, 1853? 

1514. What is the amount of the last answer from Mar. 17th, 
1853, to July Ist, 1^58? 

1515. What is the sum of the answers of the last six exam- 
ples? Ans. 1949.38. 
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1516. What is the interest of $499.99 from Sept. 9th, 1849, 
to Sept. 19th, 1850? 

1517. What is the interest of $4500.00 from May 10th to 
May 13th ? Ans. $2.25. 

1518. What is the interest of $6750 from June 5th to Octo- 
ber 17th ? Ans. $148.50. 

1519. What is the interest of $9750.00 from February 29th 
to March 3d ? 

1520. What is the interest of $11825.00 from February 28th 
to March 2d ? 

1521. What is the interest of $647.00 from February 28th to 
June 7th ? 

1522. Borrowed $725.00 Monday, and paid the same, with 
interest, Saturday. What was the amount paid ? Ans. $.60. 

1523. What is the amount of $5.4i from the birth of Wash- 
ington to his death? Ans. $27.42. 

1524. What is the amount of $684.26 from Aug. 11th, 1851, 
to Oct. 17th, 1857 ? 

1525. What is the amount of $178.46 from April 11th, 1851, 
to Dec. 31st, 1856? 

152(5. What is the interest of $941.71 from March 4th, 1852, 
to Nov. 4th, 1856? 

1527. What is the interest of 5 cents from the birth of Christ, 
or from the year 1, inclusive, to March 4th, 1856? 

Ans. $5.57. 

1528. What is the amount of 5 cents from June 17th, 1775, 
to July 4th, 1860 ? 

1529. What is the interest of $943«.43 from April 19th, 1843, 
to Dec. nth, 1858? 

1530. What is the amount of $1384.00 from Oct. 13th, 1854, 
to June 8th, 1859 ? 

1531. What is the interest of $17842.71 from July 4th, 1890, 
to July 7th, 1895 ? 

1532. What is the. interest of $417.23 from Dec. 31st, 1861, 
to Feb. 29th, 1864 ? 
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Prob. LXXIV.— New method of computing interest. 

Rule. — 1. Separate the given time into such parts of 200 
monthSj 20 months^ 60 days, and 6 ddys, that the several inte- 
rests corresponding may be expressed by the principal, or some 
multiple or fe^tor of it, 

2. Add or suhtract the several interests, and the result will 
be the required interest, 

ft^Sm The above method of computing interest at 6 per cent, 
is proposed as the shortest way now known ; and the especial 
attention of Educators and Accountants is called to the fol- 
lowing points, upon which it is based. 

Ist. The principal, as it stands, expresses the interest of itself 
for 200 aiohths, 20 months, 2 months or 60 days, and 6 days, 
by changing the decimal point. 

2d. Every multiple or factor of the principal also expresses, 
in itself the interest of the principal for several different 
times. 

3d. In adding or subtracting these several interests, it is not 
necessary to rewrite them, but they may be added or subtracted 
as they stand in the principal, its factors, or multiples. 

4th. By eight simple divisions of the principal, the interest is 
computed for thirty -four different periods of time; and by va- 
rious combinations, by addition and subtraction, it can readily 
be computed for any time, 

5th. The principle on which the following tablQ is computed 
can be extended to various, other times; e. g, the interest for 1 
year may be taken and divided in the same manner as the 
principal. 

What is Prob. LXXIV ? Repeat the Rule. Why take 200 months as a 
basis? Why 20 months? Why 60 days? Why 6 days? Can the prin- 
ciple of this rule be extended to other times ? Why are decimal factors 
taken ? What part, of the principal will express the interest for 20 months ? 
2 months? 6 days? 100 months? 10 months i 1 month? 30 days? 
8 days? 60 months? 5 months? 160 days? 16 days? 45 days? 
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RBiiABK 1. — ^200 months as a basis for the diyision of time 
is taken because the law makes the interest of $1.00, at 6 per 
cent., 6 cents for 12 months, consequently it mast be 100 cents 
for 200 months ; or, in other, words, the interest becomes equal 
to the principal in 200 months. In 20 months it mast be equal 
to j'^ of the principal ; in 2 months, j^j^ of the principal ; and 
for 6 days, y^j^^^j of the principal. 

REfiiABK 2. — In the following table, commencing at the right 
of the page, the 1st column contains the divisors for separating 
the time into factors. Col. 2 contains the time a sum of money 
will doable itself, and factors of that time. Ool. 3 is ^o of Col. 
2. Col. 4 is yV of Col. 3, 'or yJa <rf Col. 2. Col 5 is ^^^ of 
Col. 4, y^^ of Col. 3, or y^'^^ of Col. 2. 

Table Separating 200 Months into Factors. 



•oiw'* 


.^Pria. 


'.^ PruicJp.1. 


Friieipal. 




6 days. 


60 da. = 2 mo. 


1 yr. 8 mo. = 20 mo. 


10 y. 8 mo. = 200 mo. 


Pri. 


3 days. 


30 da. = 1 mo. 


10 mo = 300 days. 


8 y. 4 mo. = 100 mo. 


2 


2 days. 


20 days. 


6 mo. 20 da. = 200 da. 


5 y. 6 mo. 20 da. = 60^ mo. 


8 


1.5 da. 


15 days. 


;6mo.='l60d9ty8. 


4 y. 2 mOi = 50 mor 


4 


1.2 da. 


12 days. 


4 mo. — 120 days. 


3y. 4mo. = 40 mo. 


5 


Iday. 


10 days. 


3 1^0. 10 da. = 100 da. 


2 y. 9 mo. 10 dai ^ 33>^ mo. 


6 


. .* . . 


7.^5 days. 


2 mo. 15 da. ~- 75 da. 

1 


2 y. 1 mo. = 25 mo. 


8 


.5 da. 


6 days. 


1 mo. 20 da. = 50 da. 


1 y. 4 mo( 20da. = 20^ mo. 


12 


- 


4 days. 


1 mo(,IO da. ^40 da. 


1 y, 1 m^i 10 da. = 3i3^ mo. 


15 



' NoTB. — It will be fouDd in practice that most of the times for computing 
interest will b6 easily separated into parts by the faotors and their multi'> 
pies of 6 and 60 days. 

ILLUSTEATIONS. 

1. What is the. interest of $47.96 for 1 yr. 8 mo. t 

As the time is j'^ of 200 months, the interest will be j*^ of the 
principal ^ $4,796 or $4.80. 
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2. The Int. of $651 .72 for 16 yrs. 8 mo. = 200 mo. is |661 .72. 

651.72** lyr. 8mo. = 20 mo. is 65.172. 

651.72 *' 2 mo. = y^^ of 200 mo. is 6.5172. 



ti 



tt 



It 



ti 



it 



it 



651.72 '* 6da. = v7.^, 



TTJUU 



tt 



II 



.65172. 

In this, as in all similar cases, there is no necessity of rewri- 
ting the principal. These intere3ts may be read in the principal. 

3. What is the interest of $651.72 for I yr. 10 mo. ? 
Int. 1 yr. 8 mo. = $65,172^ 

2 mo. = 6.517 > or $651.72 

Ans. $71:689) Ans. $71,689 = 71.69 

In this example the interests may be added as they stand in the 
principal; thns, 7+2 = 9; 1+7=8; 5+1=6; 6 + 5=11; 
6 + 1=7. 

NoTB. — In a similar manner the work in most examples may be mate- 
rially abridged. 

4. What is the interest of $651.72 for 1 yr. 10 mo. 6 daysf 
Int. 1 yr. 8 mo. 6 da. $65. 172 ] 

or $651.72 

Ans. $72.:34 
$72,340 J 

5. What is the interest of $43.67 for 3 yr. 4 mo. 12 days ? 
Int. 1 yr. 8 mo. $4,367 

1 yr. 8 mo. 4.367 

6 days, .043 !► 

6 days, 43 



'' 2 mo. 
" 6 days, 



6.517 
.651 



It 



tt 



tt 



or 



$43.67 

Ans. $8.82 



Int. 3 yr. 4 mo. 12 da.= $8,821 

6. What is the interest of $567.49 for 1 yr. 7 mo. 24 days ? 
Int. 1 yr. 8 mo. $56,749 

6 days, .567 



tt 



or 



$567.49 



Int. 1 y. 7 mo: 24 da. = $56. 182 ) ^"S- ^6. 18 

7. What is the interest of $847.62 for 5 yr. 6 mo. 28 days ? 
Int. 5 yr. 6 mo. 20 da. <f 3)847. 62 

I $282.54 
Int. 2 days, .282 

** 6 days, 847 



Int. 6 yr. 6 mo. 28 da.= $283,669 



or 



$847.62 

282.54 

Ans. "$283.67 
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8. What is the interest of $7568.43 for 1 yr. 11 mo. 9 days f 

Int. 1 yr. 8 mo. = $756,843 

'* 2 mo. = 75.684 

" 6 days = 7.568 

'' 1 mo. = 37.842 

3 days = 3.784 



t^t 



or 



$7568.43 
378.42 1 

Ans. $881.72 



Int. 1 yr. 1 1 mo. 9 da. =; $881,721 J 
'}. What is ihe interest of $437.51 for 1 yr. 1 mo. 12 days f 
$437.51 



.06 



Int. 1 yr. 26.2506 
'* 1 mo. 2.1875 
" 6 da. .4375 
•* 6 da. .4375 



or Int. 6 da. $ 437.51 

" 360 & 36 da . 26.2506 
Ans. $29.31 



$29.3131 j 
10. What is the interest of $547.96 for 1 yr. 9 mo. 3 days ? 

First Method. 



$547.96 


.06 = 1 yr. 


$547.96 


1055 


.045 = 9 mo. 


27.39 


273980 


.0005 ==3 da. 


Ans. $57.81 


273980 


.1055 Int. $1.00. 




54796 


-- 





$57.809780 Ans. 
11. What is the interest of $7989.97 for 2 yr. 9 mo. 11 da. f 
$7989.97 



.166| 



6)3994985 

"665831 

4793982 

4793982 

798997 

$1332.99333 

12. What is the interest of $9486.21 for 
1 yr. 7 mo. 27 days ? 

16 



$7989.97 

1331.66 

Ans. $1332.99 



$9486.21 
^ 4 7.43 
$944:16 



ITO iiTTiaisT. 




13. What is the iuterest of |467.31 


46721 


for 1 day f 


$.78 Ads. 


U. What Is the interest of $529.79 


B2079 


for 3 days 7 


$.18 Ans. 


15. What U the interest of $393.71 


39S7I 


for 4 days f 


$.2« Am. 


16. Wliat is the interest of $357.87 


35787 


for 5 days ? 


$.30 Ann. 


17. What is the interest of $783.94 
for 7 days? 


76894- 
$.89 Ans. 


18. What is the interest of $97.68 
for 13 days r . ■ . . i :■ 


9768 
1628 

TaOAns. 


19. What is the interest of ^67.97 
for 14 days? 


56797 
■ 18933 

$1.33 Ans. 


20. What is the interest of $642.84 
for 17 days t 

'. '> I-. "■■ 


GI2S4 
10714 
$l.a2 Ans. 


21. What is tbe interest of $437.98 


437. 9S 


for 18 days ? 


$1.31 Alls. 


23. What is the interest of $7683.42 


$7083.43 
13W1.^0 
$34:^ Ans. 


for 19 days? 


23. What is the interest of $672.41 
for 29 days F 


673.41 
112.07 
$3.35 Ans. 


34. What is the interest of $833143 
fbrlSdajfl? 


■S33;'42 ' 
$SJ.t)8 AbJ. 
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Wl 



1533. 
1534. 
1535. 
1536. 

15:^7. 

1538. 
1539. 
1540. 
1541. 
1542. 
1543. 
1544. 
1545. 
1546. 
1M7. 
1548. 
1549. 
1550. 
1551. 
1552. 
1553. 
1554. 
1555. 
1556. 
1557. 
1558. 
1559. 
1560. 
1561. 
1562. 
1563. 
1564. 
1565. 



What 

What 

What 

What 

What 

What 

What 

What 

What 

What 

WhaUis 

What 

What 

What 

What 

What 

What 

What 

What 

What 

What 

What 

What 

What 

What 

What 

What 

What 

What 

What 

What 

What 

What 



3SXAMPLES. 

the interest of $6781.24 for 2 months 6 days J 
the interest of $428.41 for 3 months 9 days ? 
the interest of $286.2:i for 3 months 12 days ? 
the interest of $36.79 for 4 months 1 day ? 
the interest of $167.21 for 5 months 6 days? 
the interest of $72. Gl for 6 months 7 days ? 
the interest of $491.29 for 7 months 3 days ? 
the interest of $98.94 for 8 months 13 days ? 
the interest of $47.63 for d months 11 days? 
thjB interest of $59.63 for 10 months 19 days ? 
the sum of the above answers ? Ans. $128.69. 
the interest of $668.65 for 3 months 4 days ? 
the interest of $567.92 for 4 months 7 days ? 
the interest of $68.43 for 7 months 9 days ? 
the interest of $942.76 for 10 months 4 days ? 
the interest of $2467.31 for 1 yr. 1 mo. 1 day ? 
the interest of $1213.94 for 1 yr. 5 mo. 29 da.? 
the interest of $748.95 for 1 yr. 7 mo. 2 da. ? 
the interest of $1143.96 for 2 yr. 4 mo. 5 da.? 
the interest of $137.61 for 3 yr. 7 mo. 5 da. ? 
the interest of $763.84 for 4yr. 9 mo. 11 da. ? 
the interest of $6542.71 for 3 mo. 27 days ? 
the interest of $97.64 for 11 months 16 days ? 
the interest of $57.21 for 9 months 5 days ? 
the interest of $311.79 for 10 mo. 14 days ? 
the interest of $683.29 for 6 months 6 days? 
the interest of $7531. 19 for 6 y. 10 mo. 14 d. ? 
the interest of $329.96 for 3 yr. 4 mo. 8 da. ? 
the interest of $811.11 for 1 year 2 months ?. 
the amount of $312.31 for 5 months 5 days ? 
the amount of $93.67 for 1 month 24 days ? 
the amount of $9376.83 for 6 years 3 months ? 
the sum of the answers from 1543 ? 

Ans. $17628.19. 



1T2 BANK INTEREST. 

SECTION II. 
BANK INTEREST OR DISCOUNT. 

38 6. Bank Interest is taken in advance, and for 3 days more 
than the time specified in the note. These "three days" are 
called •* Days of Grace." 

J88T. A sum of money ** falling due" on Sunday, or any 
holiday, must be paid the day before. All notes maturing Feb. 
29thf SOtkf or SI st, must be paid on the 28th, unless the 28th is 
Sunday, or a holiday, when it must be paid on tlie 27th. In leap 
years they are payable the 28th or 29th. 

388. Bank Interest is computed the same as interest. 

EXAMPLES. 

1566. »513.41. Washington, March bth,^l853. 

Two months after date I promise to pay Luther Green, or 
order, five hundred thirteen y*^^^ dollars, value received. Pay- 
able at the Bank of the Metropolis. Simon Gabdneb, 

What is the discount on the above. note ? 

1567. 875.21. Tolland, Dec. SI st, 1853. 
Two months after date, for value received, I promise to pay 

James Ladd, or order, seventy -five /q'^ dollars. Payable at 
Windham Bank. Lyman Gaqeb. 

What is the discount on the above note ? 

1668. 857.21. Boyalton, Nov, I6th, 1847. 

Four months after date, for value received, I promise Jesse 
Wright to pay him, or order, fifty-seven fj^^ dollars. Payable 
at Koyalton Bank. Almost Granoee. 

What is the discount on the above note ? 

1569. What is the sum of the answers on this page ? 

Ans. $17.35. 

286. What is Bank Interest? What are days of grace? 287. What of 
money falling due on Sunday, or on a holiday ?. Of those falling due Feb. 
28th, 29th, 30th, or 31st. 288. How is Bank Interest computed? When 
was the note to James Ladd payable ? When was it due ? 
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Prob. LXXV. — To riND the present worth or proceeds 

OP A NOTE. 

E.ULE. — Subtract the Bank Interest from the face of the note. 

EXAMPLES. 

1570. 87584.96. Green Harbor, July Uth, 1856. 
Four months after date, for value received, I promise Lemuel 

Packard to pay him, or order, the sum of seven thousand five 
hundred eighty -four ^^ dollars. Payable at Marshfield Bank. 

John Baker. 
What was obtained from the b^iik on the above note ? 

1571. J846.7L Baltimore, June I7th, IS59. 

Three months after date, for value received, I promise George 
Hawkins to pay him, or order, the sum of eight hundred forty- 
six y'y^ dollars. Payable at Exchange Bank. 
« Jacob Bigler. 

What was received for the- abote note at the bank ? 

Prob. LXXVI.--T0 eind the face of a note that shall 

PRODUCE A certain SUM WHEN DISCOUNTEB AT THE BANK. 

Rule. — Dimde the suiiv to be received from the bank by 
|i.€Oy minws the Bank Interest of $1 ,00, for the rate and time. 

I- ■ - ■ 

' ' examples: 

1572. How large must a pote be made to obtain $474.68 from 
a bank for 3 months,. at 6 per cent. ? 

' 1573. How large must a note be niade to receive $67.84 from 
a bank for 60 days, at 7 per cent. ? ; 

' 1574. How large must a note be made to receive $67468.42 
from a bank for 4 months, at 7 per cent. ? 

1575. How large must a note be made to obtain $658.75 from 
a bank for 30 days, at 5 per cent. ? 

1576. What is the sum of the answers, on this page ? 

Ans. 78^97.25. 



i 
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Repeaik I^ob. LXXV. Rule. Prob. LXXVI. Rule. 

15* 
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SECTION III. 
INTEREST AT ANY PER CENT. 

Pbob. LXXVII. — To COMPUTE interest at any per cent. 

KuLE. — 1. Compute the interest at 6 per cent. 
2. Divide it by 6, and multiply the quotient by the given raJte, 
Or 2d Method. — 1. Compute the interest ai 6 per cent, 
2. Add to it, or subtract from it, such part of it as the given 
rate exceeds or falls short of 6 per cent. 

EXAMPLES. 

1577. What is the interest of «7400 from Aug. 7th, 1851, to 
July 3d, 1853, at 7 per cent. ? 

1578. What is the interest of *854.50 from July l§t, 1853, to 
Feb. 17th, 1856, at 6 per cent. ? 

1579. What is the interest of «32K00 from April 13th, 1855, 
to Jan. 27th, 1857, at 8^ per cent. ? 

1580. What is the interest of J731.00 from March 3d, 1858, 
to Jan. 17th, 1859, at 1 per cent, per month ? 

1581. What is the interest of «2071.00 from Oct. 27th, 1859, 
to Oct. 3d, 1862, at J per cent, per month ? 

1582. What is the interest of $3171.00 from Feb. 2d, 1859, 
to Jan. 1st, 1861, at If per cent, per month ? 

1583. What is the interest of $5687.56 from April 5th, 1862, 
to June 15th, 1863, at 5^ per cent, f 

1584. What is the interest of $2784.26 from May 17th, 1863/ 
to March 25th, 1865, at 6| per cent, i 

1585. What is the interest of $78421 from Jan. 29th, 1853, 
to Aug. 31st, 1857, at 7J per cent. ? 

ft86. What is the interest of $56.78 from Nov. 17th, 1864, 
to Sept. 30th, 1867, at 9 per cent. ? 

1587. What is the amount of $23.67 from March 23d, 1859, 
to May 17th, 1871, at 7 per cent. ? 

1588. What is the sum of the answers on this page ? 

Ans. 30201.48. 



INTS&E8T. It5 

SECTION IV. 
PROBLEMS OF INTEREST. 

Prob. LXXVIII. — The Intebest, Time, and Rate given, 
ro piND THE Principal. 

Rule. — Divide the given interest by the interest of il for 
the given rate, or see Art, 280. 

Peob. LXXIX. — The Interest, Time, and Principal 

GIVEN, TO FIND THE RaTE. 

Rule. — Divide the given interest by the interest oftheprin^ 
cipal at one per cent., or see Art. 281. . 

Prob. LXXX. — The Interest, Rate, and Principal 
given, to find the time. 

Rule. — Divide the given interest by the interest of the prin" 
dpal for one year, or see Art. 282. 

Prob. LXXXI.-^The Amount, Rate and Time given to 
FIND THE Principal. 

Rule.— DtmJc the given amount by the amount of il for 
the given time and rate, 

examples. 

1689. The interest is 8T7.51, time 1 yr. 6 mo., rate 6 per ct. 
What is the principal ? Ans. $861.22. 

1590. The interest is $48,619, time 2 yrs. 3 mo. 9 days, prin- 
cipal 8356. 184. What is the rate ? Ans. 6 per cent. 

1591. The interest is J1.685, principal $17.49, rate 6 per ct. 
What is the time ? Ans. 17 8. 

1592. The amount is $166.67, time 1 yr. 6 mo. 3 days, rate 
6 per ct. What is the principal ? 

1593. The interest is $412.29, the principal $9162, time 3 
months. What is the rate ? 
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SECTION V. 

PARTIAL PAYMENTS 

J889. Partial Payments includes all questions relating to the 
interest on notes, bond^, &c«, ^vhein^eyera] partial pajmeats have 
been made. .. 

Pros. LXXXII.-^RuiiB. fi(£qu£nt$.t used tV'HXK thx jkinal 

PAYMENT TAKES PLACE WITHIN ONE YEAR. 

Rule. — Find the amount of the principal for the whole time, 
also the amount of each payment from the time it was paid to 
the time of settlement. From the amount of the principal sub- 
tract the sum of the amounts of the payments, 

390. Rule of the Supreme Court op the United States, 

AND OP THE States GENERALLY. 

I. " The rule for casting interest, when partial payments hare* 
been made, is to apply the payment^, in the first place, to the 
discharge of the interest then dne*^' . ■ ^ -' 

II. ''If the payment exceeds the interest, the surplus goes 
towards discharging the principal, and the subsequent interest is 
to be computed on the balance of the principal remaining due.^^ 

III. "If the payment.be less than the interest, the surplus of 
the interest must not be taken to augment the pHiielpa], but In- 
terest continues on the former principal until the period when 
the payments, taken together, exceed^ the interest due, and then 
the surplus is to be applied to]Yards disp}i9^^ng;theiprincip&l» 
and the interest is to^ be computed on the rb^JadO^c^ as. aforesaid.'^ 
— Chancellor Kent, 

391. Tliis may he put in the fgllowing form : — 

Rule. — Compute the interest on the principal to the tvme of 
the first payment. If the payment exceeds, the interest^ subt- 
tract the difference from th^ principal. If the. interMt exceeds 
the payment, add the difference to the next, inter^est.. ThvA 
proceed compviing in^rest x>n the unpaidiprmaip(d,.from one 
payment to the next, till the time ofsetAefmenL . l 
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ILLUSTRATION OF RULE UNDER ART. 289. 

9\273.j%%. Northampton, Feb. I2th, 1853. 

On demand, for value received, I promise to pay to the order 
of R. E. Nickerson, twelve hundred and seventy-five dollars, 
with interest from date. Reuben Younq. 

JEndorsemerUs, 

1853, March 7th. Received on the within note, $67.00.^ 
1853, June 12th. " " " 127.75. 

1853, Aug. 17th. " " " 721.00. 

What was due Dec. 3d, 1853 ? 

The interest of *1275 from Feb. 12th, 1853, to Dec. 3d, 1853, 
is 861.8375; added to the principal,, amounts to $11336.8375. 

The amount of the first payment, t67, from March 7th, 1853, 
to Dec. 3d, 1853, is 870.4925. 

The amount of the second payment, J127.75, from June 12th, 
1853, to Dec. 3d, 1853, is $131.390875. 

The amount of the third payment, $721, from Aug. 17th, 
1853, to Dec. 3d, 1853, is $733,737. 
Amount of payments, $935.62. 

Young owes Nickerson $1336.84 

Nickerson owes Young 935.62 

Balance in favor of Nickerson $401.22 Ans. 

ILLUSTRATION OP RULE UNDER ART. 290. 

$718.23. TrerUon, May 8th, I8b6. 

For value received, I promise to pay Lemuel Packard, or 
order, seven hundred eighteen dollars and twenty-three cents, on 
demand^ with interest. M. J. Packard. 

Undorsements, 

1856, Aug. 12th. Received on the within note, $263. ^^o^. 

1857, Nov. 13th. " " " ^'A% 

1858, Apr. 17th. " " « 57.y<^. 
What was due June 7th, 1858 ? 
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Interest on 9718,23 to let payment, ja fll.963S7- 

Principal, «718.23 added, is. J729.4823T ,,, 

Subtract the 1st payment '. 263.00 ' 

Aug. 12, 1856. New Principal :.... 8466.48227 "' 

luteroat to April 17th, 1858 47.0369 ' 

1613.51917 

Subtract 2d and 3d payments .;...;'.. 83.00 

Apr. 17, 1868. New Principal............... $^30.51917 

Interest to June 7th, 1858 3.58765 

Dtte June 7th, 1858 ™ S4»4.10 Ans. 

XXAMFLE5. 

1594. 8134I.72. ' Conaord, Dec. 5lh, lS5i. 

Oa demand, for value received, I promise Henry Owen to pay 
him, or order, tbirteeu hundred forty-one ^^g dollars, with inte- 
rest from date. Fk&nkijn Fi£koi. 

Endorsements. ^^ __ ^^ 

Received, Jan. 5tb, 1855, S347.3I. 

Mar. 17th, " 84.34, ' 

'' Jane 17th, " 412.31. 

What was due Nor. 7th, 1855 ? An?. $541.67. 

1695. 13476.66. Bangor, Feb. 23d, 1850. 

For value received, I promise to pay to the order of John 
Howard, three thousand four hundred seveiity-six -f^j^ dt^Iars, 
with interest, on demand. Jambb Obiw. 

Endorsements. 

April 23d, 1850, $71.85. Nov. 12th, 1853, «918.75. 

May 25th, 1850, 13.67. Dec. 6th, 1854, 63.83. 

Aug. nth, 1851, 78.45. Feb. 7th,. 1855, 19.87. 

Sept. 35th, 1853, 468.76. Mar. 17th, 1856, 71.85. 

Oct. 9th. 1853, ■ 976.83; May 19th, 1856, 1786.41. 

What was due Sept. 23d, 185d? Ans. $36.81. 



' iirtiMiiJ. 



ILLUSTRArcION OF RULE 3d tJNDEB ART. 291. , 

$1781.3^. J?Qxbury,.Feb.l7th,l8A7. 

On demand, fot . valne received, . I . promise to pay L. Allen 
Kingsbury, or order, seventeen hundred eighty-one j^^q dollars, 
with interest. George E. Clark. 

: Endorsements. 
Received on the within. Mar! Wth, 1847, $71.53. 

*' July ISth, 1847, 11.71. 

*^ Aug. 30th, 1 847, 85.00. 

*' . Dep.^, 1847, 11.81. 

" Feb. 17th, 1848, 17.13. 

'* July 3l5t, 1848, 21.73. 

'I Seipt. 6tli, 1849, 603.25. 

*' Mar. 17th, 1850, 763.21. 

What was due May 30th, 1850 ? 

interest to Mar. 27th, 1847, |lt.88 Principal $1781.39 

1st payment...........:....;.... 71.53 

Difference * 959^65! Applied to note, 59.65 

Amdnnt dne March 27th, 1847 $1721.74 

Interest ^0 July 12thyl847..,| $30.13. i • 
2d paymentf.*.*. ...:..• ■,....*.«« 11.71; 

Interest: not paid $18.42.: i; 

Interest to Aug. 30th, 1847,. 13.77 

Interest now due...; ....*. $32.19^ 

3d| payment. ...... ..^,...... .,i 85.00 

Difference applied toPrinvwii $52.81 62.81 

Amotliitdue Aug. 36th, liS47.......i... ....... $1668.93 

Interest to Decw, 3d, 1847;... $25.87 
.4thpayi)lient . ...,.....«».. ....^.4' ' 11,81 

Interest not paid.......(^.o...« $14^06 

Interest to Feb. 17th, 1848, 20.50 

Interest now due $34.64 

5th payment' . * * 4 * *,«.'. • • . ^ • » .^^^ . * 17.13 

Interest not paid $17.61 
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Interest to July Slst, 1848 >45.62 

Interest now dae $63.13 

6th payment ^ „.... 21.73 

Interest not paid 841.40 

Interest to Sept. 6th, 1849 110.15 

— 

Interest now due... {151.55 

7th payment 603.25 

Difference applied to Principal $451.70 $451 .70 

Amount due Sept. 6th, 1849 $1217.23 

Interest to Mar. 17th, 1850 $38.85 

8th payment 763.21 

Difference applied to Principal $724.36 724.36 

$492.87 
Interest to May 30th, 1850 6.00 

Amount due May 30th, 1850 $98.87 

EXAMPLES. 

1696. $18521.73. Washington, Sept. Wi, 1850. 

For value received, I promise to pay Suter, Lea A Co., or 
order, eighteen thousand five hundred and twenty-one -^^ dol- 
lars, with interest, on demand. Jacob Brown. 

Endorsements, 



Dec. 4th, 1850, $814.72. 
March 5th, 1851, 76.00. 
June 5th, 1851, 314.37. 



Aug. 17th, 1853, $927.31. 
Sept. 3d, 1854, 4721.17. 
Dec. 7th, 1855, 13721.00. 



What was due Jan. let, 1856 ? Ans. $3487.71. 

1597. $387.50. Albany, Sept, 17th, 1849. 

For value received, I promise Thomas Dodge to pay him, or 
order, on demand, three hundred eighty-seven j^^% dollars, with 
interest. Lincoln Hamlet. 

Endorsements. . 

Mar, 21st, 1851, $38.59. Sept. 7th, 1852, $89.97. 

What was due May 17th, 1856 ? Ans. 400.87. 
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1598. $6000.00. Berlin, June 5/^, 1851. 

Six months after date I promise Joseph Brown to pay him, 
or order, six thousand dollars, value received. 

KiCHABD ChADBAND. 

Endorsements. 

Received, Jan. 3d, 1852 .,. $357.62 

May 17th, 1853 78.36 

" Aug. 19th, 1854 91.48 

" Sept. 12th, 1855.. 31.87 

" Oct. 23d, 1856... 93.58 

" Dec. 31st, 1856 486.12 

April 3d, 1857 3846.31 

May 21st, 1857 ...*.. 2879.65 

What was due June 3d, 1857 ? Ans. $210.82. 

1599. $5473.25. Lisho7i, May llth, 1851. 

One year after date I promise Calvin Bronson to pay him, or 
order, five thousand four hundred seventy-three f^^ dollars, 
Value received. Silas Weight. 

Endorsements. 






Jan. 17th, 1852, $187.00. 
Feb. 19th, 1852, 17.00. 
April 27th, 1853, 146.00. 



May 3d, 1854, $89.37. 
June 17th, 1854, 683.41. 
Oct. 25th, 1854, 3486.37. 



What was due Jan. 7th, 1856 ? 

1600. $5000. J^o^. Bolton, Dec. 8th, 1865. 

On demand, for value received, I promise Zelotes Long to 

pay him, or order, five thousand dollars. 

£Ileazar Loomis. 
Endorsements. 

Jan. 25th,.1856 $571.85 

Feb. 27th, 1857.... 2321.83 

Mar. 17th, 1857 1682.31 

• June 5th, 1857 1800.00 

What was due Oct. 29th, 1857 ? 
16 
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SECTION VI. 

ACCURATE INTEREST. 

303. By the common methods of computing interest for days, 
we obtain one yearns interest in 360 days, and as there are 5 days 
more in the year, the interest is ^|- too much. Hence, 

Prob. LXXXIII. — To compute accurate interest at any 

PER CENT. 

Rule. — Compute the interest by the common method^ and 
diminish it by ^ f^ or ^\ part of itself, 

NoTB. — The actual number of days in the time must be taken, and thirty 
allowed to a month. 

EXAMPLES. 

1601. What is the interest of $786.42 from April 9th, 1856, 
to May. 29th, 1856 ? (50 days = 1 m. — 20 d.) Ans. $6.46. 

1602. What is the interest of $682.41 from May 5th, 1856, 
to Oct. 3lst, 1856 ? (179 = 5 m. — 29 d.) Ans. $20.08, 

1603. What is the interest of $76.84 from April .17th, 1853^ 
to Dec. 29th, 1854, at 7 per cent. ? 

1604. What is the interest of $36842.68 from June 17th, 
1854, to March 3d, 1856, at 5 per cent. ? 

1605. What is the interest of $7684.21 from May 19th, 1853, 
to July 21st, 1854, at 7 per cent. ? 

1606. What is the interest of $56.^ from April 19th, 1851, 
to Sept. 9th, 1857, at 7 per cent. ? 

1607. What is the interest of $348.75 for 320 days? 

1608. Whatis the interest of $56.87 for 119 days? 

1609. Interest of $35.42 from Feb. 29th, to April 17th? 

1610. Interest of $684,26 from March 6th, to Nov. 30th ? 

1611. What is the interest of $38.91 from Feb. 17th, 1856, 
to Dec. 29th, 1859? 

1612. What is the sum of the four last answers ? 

Ans. 40.68. 

What is accurate interest? Why does. the common method :give -too 
nmoh? Bepeat Prob. LXXXm. Rule. ., r 
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SECTION VII. 

COMPOUND INTEREST. * 

393. Wb«& the interest is added to the principal at regular 
periods, forming new principals, it is called compound interest, 
or interest on interest. 

Pbob. LXXXIV. — To COMPUTE compound interest. 

Rule. — 1 . Find the amount to the time when it is to be com' 
pounded. 

2. Take this amount as a new principal and comptUe as 
before ; and in like manner upon each new principal to the 
time of settlement. 

3. The difference between the Final Amount and First Prin^ 
cipal vnll be the compound interest. 

III. — What is the compound interest on $375 for two years. 

Principal $375.00 

Interest one year 22,50 

New Principal $397.50 

Interest 2d year 23.85 

Amount./ $421.35 

1st Principal 375.00 

Compound interest $46.35 Ans. 

examples. 

1613. What is the compound interest of $721.42 for 3 years ? 

1614. What is the compound interest of $537.27 for 6 years ? 

1615. What is the compound interest of $53.72 for 3 years, 
compounded quarterly ? 

1616. What is the compound interest of $5712.73 for 2 years, 
compounded bi-monthly ? 

1617. What is the sum of the above answers ? Ans. 1097.59. 

1618. What is the compound interest of $7841.47 for 2 years 
8 months, compounded monthly ? Ans. $1356.9. 

293. What is Compound Interest ? Repeat Prob. LXXXIV. Bole, 1st 
part. 2d.- 8d. Bule. 
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Table for computing Compound Interest for any length of time. 



Tn. 



1 
8 
8 

4 
6 

6 
7 
8 

10 

11 
12 
13 
14 
16 

16 
17 
18 
19 
20 



4 per cent. 



1.040000 

1.081(100 

1.124864 

1.169869— 

1.216658— 

1.205310+ 
1.315932— 
1.368569+ 
1.423312— 
1.480244+ 

1.539454+ 
1.601082+ 
1.666074— 
1.781676+ 
1.800944— 

1.872981+ 
1.947900+ 
2.026817— 
2.106849+ 
2.191123+ 



6 per caut. 



1.050000 

1.102500 

1.167625 

1.215566+ 

1.276282— 

1.340096^ 

1.407100+ 
1.477455+ 
1.55l328n - 
1.628895— 

1.710339- - 
1.79585ft- - 
1.885f>49+ 
1.979932— 
2.07892&+ 

2.182875— 
2.292018- - 
2.406619- - 
2.526960- - 
2.653298— 



6 per cent. 



1.060000 

1.123600 

1.191016 

1.262477— 

1.338226— 

1.4185194- 
1.603f«0-|- 
1.593848+ 

1.689479— 
1.790848— 

1.898299— 
2.012196+ 

2.132928-^ 
2.260964— 
2.396558+ 

2.540352— 
2.692773— 
2.854339+ 
8X)25600— 
3.207135+ 



7 per cent. 



1 



1.070000 

1.144900 

1.226043 

1.31079»+ 

1.402552— 

ll600780i - 
1.606781- - 
1.718186-1- 
1.838469+ 
1.967151- - 

2.104852— 
2.252192- 
2,409845+ 
2.578ft34-f- 
2.759032— 

2.952164— 
8.168816+ 
3.379932-j- 
3.«16628— 
3.869684+ 



8 per cent. 



■«!l ■ 



1.080000 

1.166400 

1^9712 

1^60480— 

1469328+ 

1J86874+ 
1.713824+ 
1.850930+ 
1.999006— 
2.158925-^ 

2.331689— 

2.51817(H- 
2.719624— 
2.937194— 
3.172160+ 

3.425943— 
8.700018+ 
3.996019- - 
4.815701- - 
4.660967- - 



Tn. 



1 
2 
3 
4 
5 

■6 
7 
3 

10 

11 
IB 
13 
14 
15 

16 
17 
18 
19 
20 



Illustration. — ^What is the interest of $600 for 6 yrs. 4 mo. 
at 6 per cent. 

91.418519 Amt of 81.00 for 6 yrs. from table. 
600 

^^51.1104 

1.03 Amt. of JLOO for 4 mo. 

17022308 
8511104 

$868. 133608 — 8600 = 8268. 13, Com. Int. 

To compute for any number of years, separate the given time 
into parts. Find the amount for one part of time, then write 
this as a new principal ; find the amount for another part, and 
BO on till all the time is taken. 

EXAMPLES. 

1619. What is the compound interest of 8500 for 40 years, at 
6 per cent. ? (20 -f 20 = 40.); 

1630. What is the compound Interest of 876833 for 37 years, 
at 5 per cent. ? 
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CHAPTER II. 

DISCOUNT. 

SECTION I. 

DISCOUNT AND PRESENT WORTH OF A NOTE 

DUE AT A FUTURE DATE. 

' 394:. When an allowance of interest is made for the pay- 
ment of a sum of money before it is due, it is called Discount. 

39tl. The Present Worth is the amount paid, or the actual 
value of the note after the discount has been deducted. 

PHOB. LXXXV. — To FIND THE PRESENT WORTH. 

, Rule. — 1 . Divide the given sum by the amount of one dollar 
for the given rate and time. 
. 3. The quotient vrill he the present worth. 

3. The difference between this present worth and the given 
sum, is the discount, 

396. The above rule gives the true discount, but merchants 
use the following rule as more convenient. 

PrOB. LXXXVI. — To COMPUTE merchants' DISCOUNT. 

RxTLE. — Multiply by the raie of discount, 

EXAMPLES. 

1621. What is th| discount of $715.00 from March 3d, 1851, 
to Jan. 5th, 1853? 

1622. What is the discount of $821 .00 from June 25th, 1855, 
Ijo March 7th, 1856 ? 

1623. What is the discount of $3500.00 at | per cent. ? 

1624. What is the discount of $1718.00 at i off ? 

1625. What is the discount of $7000.00 at 97 per cent. 

1626. What is the sum of the answers on this page ? 

Ans. $7354.27. 

294. What is Discount? 295. What is Present Worth? Repeat Prob. 
LXXXV. Rule Ist. 2d. 3d. Prob. LXXXVI. Rule. What is the diflFey- 
enoe between merchants' discount and discount ? 

16* 
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1687. Wbat is the disconnt of $718.25 from Apr. 17th, 1851, 
to June 17th, 1858? 

1628. What is the discount of $084.56 from May 2lHt, 1863, 
to Oct. 3d, 1854, at 7 per cent ? 

1639. What is the discount of $35.76 from Aug. 18th, 1854, 
to Jan. 0th, 1S65, at 9 per cent. ? 

1630. What is the discount of $568.36 from Nov. 29th, 1853, 
to Dec. 3d, 1856, at 6^ per cent. ? 

1631. What is the discount of $78.23 from Oct. 17th, 1863, 
to Jan. 5th, 1856, at 5 per cent, f 

1632. What is the sum of the above answers f 

Ana. $334.82. 

1633. What is the discount of $368.37 from Jan. 31st, 1851, 
to Feb. 13th, 1853, at 7i per cent. ? 

1634. What is the discount of $3687.67 from Feb. 29th, 1866, 
to March 17th, 1857 ? 

1636. What ia the discount of $56.87 from May 9th, 1857, to 
May 25th, 1858 ? 

1636. What is the merchauta' discount of $36.87 at 4J per ct.? 

1637. What is the merchants' discount of |31 .78 at 3 per ct.? 
16B8. What is the merchants' discount of $368.75 at | per ct.? 

1639. What is the merchants' discount of $4O0O.GOat9pT.ct.? 

1640. What ia the merchants' discount of $845,68 at 4^ pr. ct? 

1641. Wiliui*llJomnvhd.l:^^li,-cnuill,.,l■J:n^7.liSiiI.lTpr. ct.? 

1642. What ia Uio merchants' discount of $4'i.(>0 at I'J per ct.? 

1643. Wliat is tlie merchants' discount of $82.50 at g per ct.? 

1644. What is the merchants' dL-iCOurit of $78.46 at | per ct.? 
1646. What is the merchants' discount of $30.46 at 23 pei- ctT 

1646. What is the merchant^ discount of $ 187.63 at 25^ pr. ct. ? 

1647. Whatis the merchants' discoont of $l26.82nt87^pr.ct.? 

1648. What is the merchants' discount of $508. 76 at j'g pr. ct.? 

1649. What is the merchants' disconut of $568.78 at J, pr. ct? 

1650. What ia the merchants' iiaconnt of $970.68 at 3Jj pr. ct.? 
1®1. What is th^ s^^^J^i'^tkwetB from the 1636tb, in- 

clnsiver !tciiDMM)'.-4uui>»^. v^^Adb. $1514.51. 
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SECTION II. 
NOTES AT DIFFERENT FUTURE DATES. 

Pbob. LXXXVII. — To compute the discount and present 

WORTH OF A NOTE DUE AT DIFFEBENT FUTUEK. DATES. 

IluLE. — 1. Compute the present worth of the several sums 
separately by Proh. LXXXI, jp. 167. 

2. The sum of these will he the present worth. 

3. Subtract the present worth from iheface of the note, and 
a will give the discount. 

EXAMPLES. 

1652. Bought a house for $1600.00, for which I gave the fol- 
lowing note : — 

$1600. Felham, Feb. 4th, 1854. 

For value received, I promise James Grew to pay him, or 
order, sixteen hundred dollars, as follows ; May 1st, 1854, $500 ; 
Sept. 6th, 1854, $500; May 1st, 1855, $500 j Sept. 6th, 1855, 
$100, without interest. 

Simon Pettigrew. 
What was the value of the note April 7th, 1854 ?- 

Ans. $1549.62. 

1653. For what should I sell the following note April 19th/ 
1854 f 

$1600. A Marlboro^ Oct, VWi, 1850. 

For value received, I proinise Solomon Weeks to pay him, or 
order, fifteen hundred dollars, as follows : $500, Jan. 1st, 1855; 
$500, Jan. 1st, 1856; $500, Jan. 1st, 1857. 

Ans. $1363.86. E. S. Hunt. 

What is discount ? What is present worth ? What is the difference be- 
tween interest and present worth? Interest and discount? How does 
Prob. LXXXIII. differ from Prob. LXXXI? What is done first under 
Prob. LXXXIII? Second? Third? Give ^e Rule entire. Give an 
illustration. 
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SECTION III. 

NOTES AT DIFFERENT PAST AND FUTURE DATES. 

Peob. LXXXVIII. — To cOMPtrrB the discount and pre- 
sent WORTH OF A NOTE DUE AT DIFFERENT PAST AND FUTURE 
DATES. 

Rule. — 1 . IHnd the amount of the suths past due, and ihe 
present worth of (he sutos future due. 

2. The sum of these will be the present value of the note, 

'. . . > 

examples. 

1654. What sum is necessary to liquidate the following note 
June 6th, 1855 ? 

$2300. Providence, Jan, 17th, 1849. 

For yalue received, I promise James Brown to pay him, or 
order, twenty-three hundred dollars, as follows : May 12th, 1849, 
$267.50; Dec. 15th, 1851^ $357.25; April 10th, 1854, $473.00; 
June 6th, 1857 $573.12; Dec. 12th, 1858, $629.13 ; all with- 
out interest. 

Ans. $2:333.62. Edwin Whipple. 

1655. What sum of money will pay the following note July 
12th, 1858 ? 

$2781. Pawtucket, May \Wi, 1849. 

For value received, I promise to pay ^ohn Hickman, or 
order, twenty-seven hundred eighty-one dollars, without interest, 
as follows : $500, May 12th, 1851 ; $500, May 12th, 1856 ; 
$500, May 12th, 1857; $500, May 12th, 1858; $781, May 
12th, 1860. 9 Charles Mason. 

Ans. $3023.60. 

Repeat Prob. LXXXVIII. Repeat first part of Rule. Second. Third. 
Give the Rule entire. 



Note. — Let the pupil make a thorough review of Part HI. 
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REVIEW OF PARTS I., II. AND III. 
•'' MISCELLANEOUS QUESTIONS. 

1656. What is the product of seyenteen, thousandths ; eight 
hundred and seventj-twOi ten thousandths ; and seyenteen hun- 
dredths? Ans. .000252008. 

1657. What is the product of nine hundred and twentj-one, 
ten thousandths, and eighty-nine hundredths. Ans. .081969. 

1658. What is the difference between seven, ten thousandths^ 
multiplied by nine hundred and eleven, ten millionths, and eleven 
hundred thirty-one, ten thousandths ? Ans. .11309993623. 

1659. What is the quotient of five, millionths, divided by 
seven tenths? Ans. .000007142+. 

1660. Divide three hundred eighty-one and seventy-five, hun- 
dredths, by seven hundred ninety-three and two, tenths. 

1661. Divide seven hundred and ninety-one by thirty hundied 
and fifty-seven, hundred thousandths. 

1662. What is the shortest method of finding the cost of 17 
plows at $7.50, 17 carts at $23.75, and 17 horses at $62.75 f 
What did they cost ? Ana. to the last 3, 27473.522167. 

1663. Gbange |J| to its lowest form of expression. 

1664. Change ||J to its lowest form of expression. 

1665. Change f^^^ to. its lowest form of expression. 

1666. Change |^?| to its lowest form of expression. 

1667. Add 6 7'', 5' 9'', 10' 11'' to 7' 3". 

1668. From 3 6' 7" 8'" 9'^ take 1 5' 3" 9'" \V\ 

1669. Multiply 6' 3" 4'" 5»^ by 6 2'. 

1670. The sum of two numbers i? 14j|, and one number is 
6|. What is the other ? 

1671. The difference of two numbers is 8j|, and one number 
is 23|. What two numbers will answer this condition ? 

1672. The sum of two numbers is 45, and their difference 7. 
What are the numbers ? 

Repeat Art. 227, 228, 229, 230, 231, 282, 233. 
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1673. A ship sails 13^ knots per hour for 17| hours. What 
is the distance sailed ? 

1674. In reckoning 365 days to a year we actually lose 5 hr. 
48 min. 49.6 sec. Every leap year we reckon 366 daj's. What 
is the actual gain in four years ? Ans. 44 min. 41.6 sec. 

1675. How long time will it take to gain 1 day ? 

1676. What is the difference in the salary of the President of 
the United States per hour, for the years 1856 and 1857 ? 

1677. What is the time from June 5th, 1775, to July 10th, 
1871? Ans. 35098 days. 

1678. When is the solar year of 1856 exactly ^ expired ? It 
commences Jan. 1st, 12 o'clock, noon. 

Ans. July 2d, at 2 h. 54 min. 24.8 sec. A. M. 

1679. A family uses about 7 tons of coal in 1 year. How 
many cubic feet of space would it occupy ? 

1680. James Ellis bought 4^ tons, and concluded to put it in 
old flour barrels. How many barrels will his coal fill, if each 
barrel will contain 34 liquid gallons ? 

1681. A ship needs 13 J tons ballast, and is under the neces- 
sity of taking sand. How many loads will it take, carrying 25J 
feet to the load ? Sum of the last 3 Ans., 360.223864. 

1682. Edwin Field oflFers me lOJ cents per lb. for 7 cwt. 2 
qrs. 19 lbs. of sugar, cash. Charles Brown offers lOi cents per 
lb. for the same, on a note of 4 months. What is the difference 
of their offers ? 

1683. Suppose I trade with Brown, and get his note discounted 
at the Metropolitan Bank. What should I receive in cash ? 

1684. Borrowed of Lucius Smith $793, Aug. 17th, 1858. 
What would be the face of a note dated Nov. 3d, 1868, to run 
4 months, that would enable Smith to obtain from bank the 
amount due ? 

1685. What is the sum of the answers of the last three ex- 
amples? Ans. $897.73 

Repeat Art. 234, 235, 236, 237, 238, 239, 240, 241, 242. Repeat Prob. 
and Rule. Prob. 57, 58, 69, 60, 61. Rule 67, 68> 69, 60, 61. 
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1686. What is the difference between simple and compound 
interest of $216.00 for 2 years and 6 months ? 

1687. Boston Common contains 48 acres of land. Suppose 
it had been sold in 1830 for 60 cents per foot, and the sum put 
at compound interest at 6 per cent, what would it amount to 
in 1867 ? 

: 1688. At that rate, what would it be worth per foot in 1867 ? 

1689. One-fifth of the space burnt oyer by the great fire of 
1666, London, was 87 A. B. 32 rds., and coTcred 218 squares. 
How many square rods in a square f 

1690. In 1642 fifty towns and Tillages were settled in Massa- 
chusetts Bay Colony, at an expense of $1000000. What would 
that sum amount to in 1857, at simple interest ? 

1691. John Harvard^ a minister of Charlestown, Massachus- 
etts, founded Harvard College by a bequest of $35000, in 1638. 
What would that sum amount to in 1857, simple interest, and 
at 6 per cent. ? 

1692. The loss at the "Great Fire in Boston," Aug. 8th, 
1679, was $200000. Suppose that had been invested in a school 
fund at 6 per cent, compound interest, and allowed to accumu- 
late till 1850, then the annual income to be distributed among 
1000000 children for schooling, what would each receive ? 

1693. New Hampshire, in 1682, contained 4000 inhabitants ; 
in 1850, 317864 persons. What was the per cent, of increase ? 
(See Case 5, Prob. LXXII.) 

1694. The population of the American Colonies, according 
to the census for the "Board of Trade, 1715," was — whites, 
375750; negroes, 58850. Population in 1850 was — whites, 
19630133 ; negroes, 3626839. What is the difference in the 
rate of increase ? 

1695. What is the commission for purchasing 7000 lbs. of tea 
at 65 cents per lb., at 2| per cent. ? 

1696. What is the sum of the answers ? Ans. 23432645.99. 

Bepeat Art. 243, 244, 246, 246, 247, 248, 249, 260. Repeat Prob. and 
Btile 62, 63, 64, 66, 66, 6, 7, 8, 9, 10, and 11. 
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1697. March 20th, 1660. A fire raged in Comhill, Boston, 
and destroyed 174 dwelling houses aod 175 w&rehoases, together 
with properly of every description, to the amount of $500000. 
What would have been the poll tax on the people of Massa- 
chusetts, 341000, to hftTe paid this loss, with an overlay of 5 
per cent, for collection ? ■- 

1698. The population of Massachnsetts, in 1775, ascertained 
hy the Continental Con^ss, was 362000. By the law of Mas- 
sachusetts, 14 per cent, nearly are enrolled as able-bodied mi- 
litia. How many might have been enrolled at that time, ae-^ 
cording to this law ? Ans. to lart two examples, 49382, 18. 

1699. The warlike stores of that State, hy retorns of ApHI 
14th, 1776, were as follows: — ■ 

Firearms 21649 I Nnmberof Flints... 144699 

Pounds of Powder... 17441 " Bayonets 10108 ' 

Ball 22191 I " Pouches. 11979 

How much was this to each man ? Ans. About I to 2; 1 to 
3; I to 3; 3 to 1; 1 to 5; and I to 6, 

1700. It was a tradition of the Indians that lired in the vi- 
cinity of Niagara Falls, that the Water God required the sacri- 
fice of a human being annually. It is supposed that the actual 
number of fatalities is about 35 per cent, more than that esti- 
mate. How many have occurred, according" to this estimate, 
between the years 1660 and 1859? 

1701 . It is said that 670000 tons of water pass over the Falls 
in a minute." How many cubic feet ? 

1702. The Philadelphia Water Works furnished the city with 
631790ail6 gallons in 1857. About 127 per cent, of Jj was 
pumped in the month of Angast. How many gallons ? 

1703. Fonr and ninety, hundredths per cent, was solid matter. 
How many cubic feet in the entire quantity f 

1704. What is the sum of the last fonr answers ? 

Ans. 731530335.12. 

Repeal Art. 251, 252, 263, 264, 266. Prob. 67, 68, 69, 70. Rule 67, 
68, 69, 70. 
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1705. Kedace ^§§3 to its lowest terms. 

1706. Reduce III3 to its lowest terms. 

1707. Change j^SI to its lowest terms. 

1708. Change jj|f to its lowest terms. (?) 

1709. I haye a room 13 ft. 6' wide, and 16 V long. How 
many square feet in it ? 

1710. How many square yards of Turkey carpeting will 
cover it ? 

1711. How many yards in length of carpeting will cover it, 
if the carpet is 30 inches wide ? 

1712. Multiply 6 4', 5 3', and 4 V. 

1713. What is the solid contents of a box 6 ft. b' high, 5 ft. 
4' wide, and 7 ft. 4' long ? 

1714. How many gallons will it contain, suppose the above 
are inside dimensions ? 

1715. The product of 3 numbers is 729, and two of them are 
3 and 27. What is the third ? 

1716. The product of 3 numbers is 729.856, and two of the 

1| 

numbers are 42 and 4-^ . What is the third 1 

® 6 

1717. Resolve 76, 92, 112, 726, and 117 into their prime 
factors. 

1718. At a certain election there were three parties, Demo- 
crats, Whigs, and Americans. Whole number of votes cast, 
1571, of which the Democrats had 785, Whigs 580, and Ame- 
ricans 206. Before the second trial, the Americans had secured 
the vote of one Democrat, and the Whigs had brought one more 
voter to the polls. How many votes was it necessary for the 
Democrats to obtain to secure the election f Ans. 5 votes. 

1719. How many did the Democrats want of an election at 
the first trial ? Ans. 2 votes. 

1720. This day paid the Bank of Charleston $12.50 discount 
on a note to run four months. What was the face of the note ? 

Repeat Art. 256, 267, 258, 259, 260, 261, 262, 263. Repeat Prob. and 
Role 71, 72, 78, 74, 76, 76, 77, 78, 79. 

It 
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1721. What is the time from May 5th, 1856, to Jane 6th, 
1856 ? 

1722. What is the time from Aug. 1st, 1854, to Feb. 28th, 
1857? 

1723. What is the time from Nov. 12th, 1857, to Jan. Ist, 
1858? 

1724. From Oct. 30th to Aprtl 17th, 1866 ? 

1725. From Dec. 3lBt to Jan. 13th, 1857 ? 

1726. What is the interest of one dollar for. 30 days ? 

1727. For 31 days? 42 days? 36? 27? 19? 1? 7? 11? 
17? 27? 

1728. 18 days? 11 days? 9? 8? 7? 19? 13? 

1729. 21 days? 30? 27? 25? 43? 48? 8? 12? 19? 21? 
31? 42? 43? 

1730. 72 days ? 69 ? 53 ? 37 ? 3 ? 2 ? 6 ? 

1731. 33 days? 9? 11? 13? 18? 17? 9? 8? 17? 11? 9? 
3? 1? 2? 5? 2? 

1732. 71 days? 59? 49? 39? 27? 14? 13? 9? 10? 14? 
13 ? 18 ? 26 ? 28 ? 1 ? 

1733. 37 days? 12? 15? 25? 35? 14? 17? 

1734. 91 days? 82? 41? 38? 28? 8? 7? 6?.7? 4? 8? 
17 ? 12 ? 13 ? 29 ? 28 ? 

The interest in the above sums is to be computed mentally, 
and answers to be given instantly. 

1735. What is the interest on $587.93 from Aug. 23d, 1856, 
to Jan. 15th, 1858? 

1736. What is the commission of the sale of 377 bu; white 
beans, @ $3' per bu. , at 2^ per cent. ? . 

1737. Sent to my agent in Liverpool 700 bales of cotton da 
commission of 3| per cent. He informs me that he has sold it 
for $27| per bale, and after deducting his commission, he had 
invested the residue for me in United States Stocks, after de- 
ducting a further commission of 1| per cent, for investm^vt. 
How much have I invested in stocks ? 

1738. What is the sum of the last three answers ? ; fr 

Ans. 18S11.81. 
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1739. I sold my hat to James Brown for $5.00, and lost 10 
per cent. ; he sold it to John Burdwin, and lost 10 per cent. ; 
Bnrdwin sold it, and gained 10 : per cent. ; I then bought the 
hat for what the last man paid for it. Did I make or lose by 
the trade? How much? An s. 50^ cents. 

1740. Allen Smith bought of Sampson White — 

10 firkins of butter, 56 lbs., @ .21^ = 

11 cheepe, 46 lbs., @ 7^ eta. 
46 bu. potatoes, @ .83^. 

278 bu. wheat, @ $1.98^. 

178 bu. corn, @ .58^. 
In payment, gave his note for 4 months, without interest. On 
the back of the note was the following : "Due Feb, 6th, 1857." 
Feb. 12th, 1857, received $86.95. 
June 13th, 1858, received $17.81. 
Dec. 15th, 1859, received $208.47. 
Mar. 12th, 1860, received $197.81. 
What was due April 12th, 1860 ? 

1741. This day received Allen Smith's note for 2 months for 
balance due, and had the same discounted at the Bank of Metro- 
polis. What was the amount received ? 

1742. Two years ago this day I purchased 106 tons of old 
iron at 7 mills per lb., and hired it stored for $150 a year, pay- 
able quarterly. I borrowed the. money to purchase with, and 
also to pay rent, at 9 per cent. 1* have this day sold my iron 
without moving it, for two and three eighths cents per lb. 
How much shall I have left after paying my borrowed money ? 

1743. G. Hall holds the following notes, viz : No. 1, $786.29, 
due Jan. 13th, 1864, without interest; No.. 2, $537.21, due 
Mar. 3d, 1863, without interest. What will be the face of a 
note, to run four months, that will cancel them Aug. 12th, 1861 ? 

Repeat Art. 264, 266, 266, 267, 268, 269, 270, 271, 272, 278. Repeat 
Prob. and Rule 80, 81, 82, 83, 84. Article 274, 276, 276, 277, 278, 279, 
280, 281, 282, 283, 284. 286. Prob. and Rule 7, 9, 11, 12, 13, 17, 19, 23, 
26, 29. Article 286, 287, 288, 289, 290, 291, 292, 293, 294, 296, 296. 
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PART IV. 

RATIO AND PROPORTION, 



CHAPTER I. 

RATIO. 



S97. Katio is the number of times one number is contained 
in another. 

998. The Divisor ^ or Denominator ^ is the Antecedent, 

S90. The Dividend f or Numerator, is the Consequent, 

800. The Quoiient, or Value of the Fraction, is EcUio. 

SOI. It is not essential that the division be performed, as 
the ratio may be fractionally expressed : thus, the ratio of 3 to 
6 is 2, or I ; of 4 to 7, is J, &c. 

SOS. Therefore, all operations that pertain to Division, or 
Fractions, are applicable to RaMos. The theory of Ratios, 
Fraction^ and Division, are identical, 

303. When Raiio is applied to magnitudes, they must he of 
the same hind, otherwise one could not he considered a part 
of the other, 

304:. All Ratios should be reduced to their lowest terms, 
when used in proportions. This may be done by cancelling. 

305. A Katio is expressed thus, A : C, and is read as A is 
to C, or \, and read C divided by A, or the ratio of A to C. 

306. The 1st term. A, is the Antecedent ; the 2d term, C, 
is the Consequent. 

307. Both terms together are called a couplet. 

308. When the Antecedent is largest, it is called a ratio of 
lesser inequality. 

What is a Ratio ? Dividend? Numerator? Antecedent? Divisor? De- 
nominator? Consequent? Quotient? Ratio? Is the Division essential ? 
Repeat 802, 303, 804, 805, 806, 807, 808. 

17* (197) 
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309. When the Consequent is largest, it is called a ratio of 
greater inequality. 

310. The Antecedent and Consequent are called the terms 
of the ratio. 

3II> A Simple Ratio lias one Antecedent, and one Conae- 
qnent, or one couplet : thus, 7 : 6, &c. 

313. A Compoand Batio has several couplets, or ib the pro- 
duct of several couplets : thus, 

7 : 12 is a Simple Kalio. 



210 : 72 is a Compoand Batio. 
313. Note. — Let the pupil benr in mind thst all rala preriarui]; givcQ 
ror fraelioni, abe RtaoiSBD in tbe iuckh/uI managtmtni of Ratio*. 





EXAMPLES. 




1744. 


What is the ratio of 31 to 7 ? 




1745. 


Of 4fSto23? Ans 


i- 


1760 


Of 19 to 209 7 


1746. 


Of 74 to 37 ? Aos 


i- 


1761 


Of 5 miles to 2i miles' 


1747. 


Of 36 to 18 ? Aos 


i- 


1763. 


Of 7 railes to 80 rods ? 


1748. 


Of 8ito4i? 




1763. 


Of 4 miles to 2 rods 7 


1749. 


Of 5Jto2r 




1764. 


Of 6 miles to 18 yds.? 


1750. 


Of 7|to2i? 




1765. 


Of Similes to 37i ft.? 


1751. 


Of 31 to 17 7 




1766. 


Of 3 lbs. to 37 lbs? 


1752. 


Of 46ito3IJl' 




1767 


Of 6| lbs. to 41 ounces? 


1753. 


Of78to25i? 




1768 


Of 89 days to 7 hours? 


1754. 


Of 337 to 731 7 




1769 


Of7ra.3f.6in.toI9rds,7 




Ans. 2jVt- 


1770 


Of7|mi. to4ft. 3 in.7 


1755. 


Of 463 to mi J 




1771 


Of82-»,mi.to41ii, ini.f 


175«. 


Of 6741 to 4B| ? 




1772 


Of93cwt. to 16^ drs.? 


1767. 


Of 33Jto l(if 7 




1773 


Of 42 yds. to |in.7 


1758. 


Of 5lAto3l|? 




1774 
1775 


Of 21* mi. Ioo7,5ii-ds? 
Of 19 cwt. toll^^i- lbs.? 


1759. 


Of seto^.-g? 








Wliflt 


Baconplot? Rntio of 


gra 


Cer Inc 


iiiility? or less inetjuolit; t 


What are 


theUrmsof a Ratio? 


Sin 


pie ltd 


o! Compound tUtio I Ke- 


peat Art, 313. Hflpent it aeaia. 


W 


Mdoit 
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CHAPTER II. 

PROPORTION. 

SECTION I. 

QUESTIONS DEPENDENT ON A SINGLE RATIO. 

- 314. A Single Proportion is expressed by an eqnality of 
two Batios. 

31£(« Every Proportion, therefore, must have, at least fonr 

terms, two Antecedents and two Consequents, which are arranged 

in the following manner, viz. : A : C : : A : c. They are read 

as A is to C so is A to c ; or by figures, as 4 is to 8 so is 1 1 to 22. 

316. The four terms, taken together, are called Proportionals, 

317* The Ratios, taken together, are called Couplets. 

318. The 1st and 4th are called Extremes, 

319. The 2d and 3d are called Means. 

330. In a proportion, from the definition, the ratios are 
equal ; hence, the product of the Extremes are equal to the 
product of the Means, 

331. From this principle, if any one term be wanting in a 
proportion, it may easily be found, as we shall have the product 
and one factor to find the other. 

333. If denominate numbers occur, they must be reduced to 
the same denomination. 

333. Change all ratios in a proportion to their lowest terms 
by cancelling. 

334. Make the decimal places, if any, equal in the antece- 
dents and consequents. 

33«l. Arrange all fractional terms the same as whole num- 
bers. Then remove all the denominators in the antecedents to 
the consequents, and all denominators in the consequents to the 
antecedents, and proceed as in whole numbers. 

314. What is a Single Proportion ? 316. Consists of how many terms? 
How written? How read? What are Proportionals? Couplets? Ex- 
tremes? Means? Product of the Extremes equal to what? Why? How 
supply a wanting term ? On what principle ? How manage denominate 
numbers? Decimal? Fractional? Why? 
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330. Cau joa assign any reason for that peculiar arrange- 
ment of the denominators in the last article ? 

337. Every example in Proportion is divided into two parts, 
the statement and the question. 

338. The position of every ratio in a proportion mast be 
determined by this question. For, by the definition of propor- 
tion, if the ratio connected with the answer is a greater ine- 
quality, the other equal ratio must be the same, or if a lesser 
inequality, the other equal ratio mast be of a lesser inequality. 

Prob. LXXXIX. — To FIND THE 4th term of a single pro- 
portion. 

Rule. — 1. Two of the three terms given vnll he of the same 
hind and form a raiio. 

2. The remaining term vnll he of the same kind as the an- 
8wer, and is called the term of demand. 

3. This term of demand is the third term of the proportion. 

4. Ascertain from the question whether the answer is to he 
greaier or less than the term of demand. 

5. If the answer is to he greater j make the ratio of a greater 
inequality. 

6. If the answer is to he less, make the ratio of a lesser ine- 
quality. 

7. Multiply the 2d and Sd terms together, and divide the 
product hy the \st term, or take such a part of the term of de- 
mand €LS the ratio represents. 

III.— If 76 bu. of corn cost $112.50, what will 270 bu. cost? 
The '* Statement'' is, that "75 bushels cost |1 12.50." 
The " Question'' is, *' What will 270 cost ?" 
The "Term of Demand" is $112.50. 
The '* Ratio" either 2V0 or 2,:^^. 



327. Into how many parts is every example in Proportion divided? What 
is the statement ? What is the question ? 328. How is the position of 
every ratio determined? Explain fully? What is a ratio of greater ine- 
quality? Of lesser inequality? Repeat Prob. LXXXIX. Repeat Ut 
part of rule. 2d. 3d. 4th. 5th. 6th. 7th. Repeat the entire rule. 
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In this qnestion it is readily seen that 270 bushels will cost 
more than 75, hence the proportion is as 76 : 270 : : 112.50 : 
Ans. ; or the following form is preferable : — 

$4M^0 450 
A^0 90 Cancel 3 and 25. 



^$ t^ 



$405.00 Ans. 
III. 2.— If f of a ton of hay cost $14|, what will 2| tons cost ? 

23 
The term of demand is $14|. Ratio y. 

8 
OPIBATION. 



I 



14| 



i 



4 



21 
9 



69 

i^ 3 



177 



Ads. $44.25 
III. 3. — If 4 tons 6 cwt. 10 lbs. of hay cost $176.00, what will 
6 tons 3 cwt. 3 lbs. of hay cost ? 
Term of demand, $175. 

Ratio, ^§|:?J. OPERATION. 

$4;>^.00 2.50 



41— )i?f;0— ?fj^.^0 



41 



JL^i.^H 41.01 



1025.25 



25.00|f Ans. 

EXAMPLES. 

1776. If 17 bbls. of flonr cost $187.00, what will 13 bbls. cost ? 

1777. If 681 sheep cost $2724, what will 793 cost ? 

1778. If 943 lbs. of coffee cost $66.01, what will 1787 lbs. cost ? 

1779. If 179 acres of grain cost $8690, what will 17^ A, cost ? 

1780. If a man travels 917 miles in 23 days, how far will he 
go in 7 days ? 

1781. If 67 oxen plow 87 acres, what will 13 oxen plow in 
the same time ? 

1782. If a ship sail 7189 miles in 37 days, how far will she 
sail in 1 1 days ? 

1763. What is the snm of the answers? Ans. 6722.91. 



202f PKOPOETIOKJ 

1784. If sugar cost $11 per cwt. , what will 27 lbs. oost ? ^ 

1785. If 16 lbs. of rice cost $.78, what will 19 J lbs; cost ? : 

1786. If I of a tOD of lead cost $7.68^, ^hat will 2B| lbs. cost!. 

1787. If f of a cord of wood cost $3yV» ^^^^ will 9j\ cost? 

1788. Paid $58| for 9| tons of coal. What will llf cost? 

Supi of the aboTe answers, 127.69. 

1789. Spent $39 «^ in travelUng 758^^^ miles. What wiU it cost 
to travel 3428^^ miles, at the same rate ? Ans. 177y8^fij3gY5-* 

1790. If a hind wheel is d-^>f feet in tjircnmference, and turns 
11000 times in going a certain distaiice, how many times will the 
fore wheel, 7-^^ ft. in circumference, turn in going the same distance? 

1791; A scaffold of hay will keep a horse 23 weeks, or a cow 
twice as long. How long will it last both ? :. 

1792. How many yards of paper, 30 inches wide, will cover 
the walls of a room that is 64 feet around and 8^ feet high ? 

1793. A man failed. PropiEfrty was valued at $11784.26; 
total debts, $17842.67. What willJames Smith get, who hA8| 
$3784.50 due him ? 

1794. If the discount for 1 year on $106.00 is $6.00, what 
will it be on $784.75 for the .same time ? » 

1795. If 57 gallons of currant wine be worth $21 ly^^, what 
will 717J gallons be worth ? 

1796. If 21 is 72, what is 71 ? Ans. 243|. 

1797. If 17| hhds. of sugar are worth 987| bbls. of flour, 
what would purchase 2000 bbls. of flour ? Ans. 35^||f . 

1798. Borrowed $760 of a friend for | of a year. How long 
shall I lend him $478.62 to requite the favor ? 

1799. What will 78 bags of salt-petre cost, if 19^ cost $158? 

1800. If 3| tons of hay cost $75.00, what will 17| cost ? 
X801. If 17i cwt. of sugar cost J of $86^, what will f of 36 

cwt. cost ? 

1802. If i of 17i cwt. of sugar cost $86J, what will 35 cost? 

14. ' 

1803. Jf -^ lbs. of rioe c,<>st 3^| cents, wh&t will 3 cwt. 2 

qr. cost ? * T 

1804. Sum of last five answers? Ans. $9943.83. 
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SECTION ir. 

QUESTIONS DEPENDENT ON SEVERAL RATIOS. 

Fart 1. .. Compound Fropoption. 

339. Oompound Proportion is a proportion in which the 
term of demand is effected by sereral ratios instead of one. 

3SO. Hence, the principles laid down nnder Ratio and Sin- 
gle Proportion, are applicable here. 

PrOB. XC. — To SOLVE QUESTIONS DEPENDEIIT ON SEVERAL 
RATIOS. 

Rule. — 1. Arrange the several ratios separately vrith the 
term of demand, as in single proportion, 

2. Then proceed to cancel^ multiply, and divide. 

Illustration. — If 15 compositors, in 17 days of 11 honrs 
each, compose 3 volnmes', each of 17 sheets of 24 pages of 44 
lines of 44 ems, in how many days of 10 hours each will 18 com- 
positors compose 9 volumes, each of 24 sheets of 36 pages of 
66 lines of 32 ems ? 

OPERATION. RATIOS. 

A'8. Cb. 

Term of demand...* 



More compositors, less days.^ Compositors ^ jL^ 

Less hours, more days. Hours jL0 

More volumes^ more days; Volume^....,.. 

More sheets, more days. Sheets f.f 

More pages, more day9* Pages.... ^4 

More lines, more days. LiQe8.r<***--*'*f-* ^ 

Lefss eras, less days. Ems » ^ 



3 
36 



• Cancel 17, 24, 11, 11, 32, 6, 6^3,. and the Ans. is 108 days. 

329. What is a compound proportion? 330. Are the principles different 
from single proportion?; Repeat. Prob.iXC. Rule. In the. illustration» 
how can you know which is the terra of demand ? How, which is the ques- 
tion? Of how man J parts does the statement consist? How db you ar- 
range a compound proportion? How many parts to the illustration? 
What it the difference between single and compound proportion f 
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EXAMPLES. 

1805. If a family of 9 persons in 4 weeks spend <fl84.00, 
how long oagbt a ftimily of 13 persons to be in spending 
«143.00 ? Ans. 2/j; 

1806. If 4444 lbs. of bread will supply a garrison of 8800 
men for 1 1 days, how much bread will supply 9450 men for T7^ 
days? 

1807. If 12 men can build a wall 30 ft. long, 6 ft. high, and 
4 ft. thick, in 18 days of 10 hours each, how long will it take 
36 men to build a wall 360 ft. long, 8 ft. high, and 6 ft. thick, 
working 6 hours per day ? 

1808. A ship's crew of 427 men had prorision for 16 months 
at the rate of 27 oz. per day each. 7 months at sea, and in a 
storm 138 men were washed overboard and ^ of the provision 
then on hand spoiled. What must be their daily allowance to 
continue the voyage 13 months ? 

1809. If a bar of iron 9-^ ft. long, 6 in. wide, and 4 in. deep, 
weighs 749 1 lbs., what will be the weight of an anvil 2^ ft. long, 
1} ft. wide, and 2 ft. deep ? 

Ans. to the last four, 37860.92. 

1810. If 430 men agree to dig a canal 367 ft. long, 57 ft. 
wide, and 10 ft. deep, in 38 days, and find after digging 21 days 
that they have dug a canal 301 ft. long, 48 ft. wide, and 6 ft. 
deep, what number of men must they employ to finish it in the 
requisite time ? Ans. 751. 

1811. If a man can walk 378 miles in 9 days when the days 
are 11 hours long, how many days will it take him at the same 
rate to travel 478 miles when the days are 9 hours long ? 

1812. If 16 men build a wall 78 ft. long, 12 ft. high, 7 ft. 
thick, in 27 days, how many will it take to build a wall 378 ft. 
long, 19 ft. high, and 8 ft. thick, in 73 days ? 

1813. 
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Fart 2. Conjoined Proportion or Chain Role. 

331. When the antecedent in one ratio is equal in value to 
the consequent in the next, it is called " Conjoined Proportion*' 
or "Chain Rule.'' 

333. The correct method of solving questions under this 
rtrle, is given under compound proportion, but the following rule 
is sometimes used. 

PrOB. XCI. — To SOLVE QUESTIONS IN CONJOINED PROPORTION 
OR CHAIN RULE. 

KuLE. — Taking the terms in pairSy place the \st term, a^ an 
antecedent and against it Us equal, and in like manner arrange 
all the pairs. If the answer is to be of the same kind as the 
first term, place the odd term under the antecedents, if not, place 
it under the consequents, then proceed to cancel, multiply, and 
divide. 

Illustration. — If 6 lbs. of tea are worth 8 lbs. of coffee, 
and 10 lbs. of coffee are worth 32 lbs. of sugar, how many lbs. 
of sugar can be had for 18 lbs of tea ? 

The term of demand is 32 lbs. of sugar. 

If 10 lbs. of coffee are worth 32 lbs. of 
sugar, "how much for 8 of coffee.'' 

If 6 lbs. of tea are worth 32 lbs. of sugar, 
**how much sugar for 18 of tea." 



By Compo 


and Proportion. 

32 


10 


8 


j^ 


M^ 


40 


76.8 lbs. 


By the Chain Rule. 

Ans. ^32 
\0j^ 8 


6 


'- 18 



By Conjoined Rule. 

Tea, lbs. 0=8 lbs. coffee. 
Coffee, lbs. 10 = 32 lbs. sugar. 
Ans. = ^^ lbs. tea. 

yi0 ) 76.8 lbs. Ans. 

It will be perceived that the solution is precisely the same in 
all cases, there being but a slight difference in the arrangement 
of the terms. 



331. When the antecedent in one ratio is equal to the consequent in the 
next, what is it called? On what principles are questions in this rule 
BoWed ? Repeat Prob. and Rule LXXXIX. What is the difference between 
the Bolutions ? 
18 
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Illustbation 2. — Suppose 100 lbs. of Venice eqnal to 70 
lbs. of Lyons, 60 lbs. of Lyons to 50 lbs. of Ronen, 20 lbs. of 
Rouen to 25 lbs. of Toulouse, and 50 lbs. of Toulouse to 37 
Geneva, then how many lbs. of Geneva are equal to 25 Venice ? 

The Chain. 

Ans. ^37 
50"C25 



Term of demand. 


Geneva 


37 


Toulouse ^0 


4A 5 


Rouen 2 ^ 


^0 


Lyons 12 ^ 


^0 7 


Venice 4 ^00 


^A 


96 


1295 



20^ 

60" 

lOO' 



,50 
]70 
!25 



Ans. 13|J 



Ans. 13^|j^37 

50 : &C. 



It will be perceived that by dropping the column of conse- 
quents we have the numbers corresponding to the rule for Con- 
joined Proportion ; thus : 



The ratios are expressed 
by the antecedent in one line, 
and the consequent in the 
next, as 50 : 25. 



Toulouse 50 = 37 Geneva. 
Rouen 20 = 25 Toulouse. 
Lyons 60 = 50 Rouen. 
Venice 100 = 70 Lyons. 
Ans. 13|J = 25 Venice. 



EXAMPLES. 

1814. If 13 lbs. of figs are worth 34 lbs. of almonds, and it 
lbs. of almonds are worth 28 lbs. of raisins, and 35 lbs. of raisins 
are equal to 45 lbs. of dates, how many lbs. of dates are equal 
to 39 lbs. of figs ? 

1815. If 48 bbls. of flour are equal to 240 bdshels of wheat, 
and 47 bu. of wheat equal 141 bu. of corn, and 7 bu. of corn 
are eqnal to 5 bn. of rye, and 11 bu. of rye to 34 bu. of oats, 
how many bbls. of flour are equal to 4827 bu. of oats ? 

1816. If 84 lbs. of fish are equal to 98 lbs. of beef, and 17 
lbs. of beef to 21 veal, and 38 veal to 34 mutton, and 73 mutton 
to 87 pork, how many fish are equal to 6846 pork ? 

1817. What is the sum of the answers ? Ans. 7161.19. : 
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CHAPTER III. 

PARTITIVE PROPORTION 



SECTION I. 

PARTITIVE PROPORTION. EQUAL TIME. 

SSS. Partitive ProportioQ consists in dividing a quantity 
into several parts, which shall have a given relation to each other. 

Note. — This is commonly called FeUowahip or Partnerahtp. 

PbOB. XCII. — ^TO DETERMINE QUESTIONS IN PARTITIVE PRO- 
PORTION, EQUAL TIME. 

Rule. — Add togetJier the several parts. Then, as the sum 
of these parts is to each individually, so is the quantity to he 
divided to its corresponding part. 

Or it may be expressed thus : — The whole stock : Each man^a 
stock : : The entire profit : Eaxih man^s profii. 

Illustration. — A, B, and C purchased a lot of flour. A 
put in $700, B $800, and C $300. They sold it for $2000. 
What was each man's share of the proceeds ? 

OPERATION. 



A's, $700 
B's, $800 
C's, $300 


9 


^000 10 

700 
7000 


9 


^000 10 

800 
8000 


9 


;4000 10 

300 
3000 


$1800 


A's, 


$777.77| 


B's, 


$888.88| 


C's, $333,331 



$2000 Entire Profit. 

examples. 

1818. A, B, and went into partnership. A furnished 
$2:^50.00, B $3200.00, and C $1820. They lost $860. On dis- 
solving partnership, what was each man's share ? 

1819. G, H, I, and L engaged in partnership. G put Ir 
$160, H $140, 1 $170, and L $370. They gained $3000. L was 
allowed $J300 for keeping the books. What was each man's share ? 

1820. How much did A, C, G, I, and L have ? 

Ans. $3036.59. 

^— ^ ■ » ■ ■ ■ ■■ ■ - , ■» I I I ■ ■ ■■ ■ ■ ■ I ■ I ■■ ■ ^mmmmm 

883. What is Partidve Proportion? Repeat Prob. XCII. Rule. 
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1821. D, B, and F engaged in trade. D put in 600 bbls. of 
flonr, valued at $8.00 per bbl., but which cost him $7.00 per 
bbl. ; E put 9000 bu. of wheat, valued at $1.60 per bu., but 
which cost him $1.75 per bu. ; and F put in 10000 bu. of corn, 
valued at $.67 per bushel, which cost 63 cents. They sold out 
to a new firm for $30000. Did the company make or lose by 
the trade ? 

1822. What was D's gain or loss ? 

1823. What was E's gain or loss ? 

1824. What was F's gain or loss per cent, on the cash in- 
vested in buying his corn ? 

1825. Did D make as much by the sale, as he did by forming 
the partnership ? 

SECTION II. 
PARTITIVE PROPORTION. UNEQUAL TIME. 

3S4. It frequently happens, that a member of a firm wishes 
to withdraw his capital, in whole or in part, before the company 
wish to close the concern, or that the company wish to introduce 
new capital, either by admitting new members, or by allowing 
some one to increase his stock in trade. 

33Sm This act brings in a new element into consideration, in 
questions of Partnership. For it is evident, that if A has in 
$400 for 1 month, and B $200 for 2 months, that the profits 
should be equal. 

Note. — This is sometimes called Fellowship on time, Double Fellowship, 
or Compound Fellowship. 

PrOB. XCIII. — To DETERMINE QUESTIONS IN PARTITIVE PRO- 
PORTION, UNEQUAL TIME. 

Rule. — Multiply each part by the time it is in trade, or the 
interest on each part may be taken. Then proceed loith these 
products as in Frob. XGII. 

834. Wha^ frequently happens in partnership ? 335. What new element 
does this bnng in ? Repeat Prob. XCIII. Rule. 
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Note. — Tbe method by interest, it will be perceived, differs from the 
first method only in multiplying by half the number of months, instead 
of the whole. 

EXAMPLES. 

1826. A, B, and C formed a partnership for one year. May 
1st, A put in $600, B $400, and C $700. July 1st, $400 more 
was put in by A. Aug. 1st, B drew out $200. Oct. Ist, C 
drew out $500. Jan. 1st, B put in $700. At the end of the 
year the profits were $3000. What was each man's share of 
the profits ? r A's, $1534.25. 

Ans.<B's, 794.52. 
(C's, 671.23. 

1827. A and B formed a partnership for 2 years, with a 
capital of $6000.00. At the end of 15 months, B withdrew ^ 
of his capital. The profits were $4000, and B's share was 
11550.00. How much did each put in ? 

fA, $3373.34. 

Ans. 



■•{ 



B, 2626.66. 

1828. M, N, and P formed a company. M employed 6 
hands at 90 cents a day, and labored with them 56 days. N 
employed 7 hands at $1.87^ per day, and labored with them 43 
days. P employed 4 hands at $2.00 per day, and labored 17 
days with them, but kept his hands 17 days longer. They 
agreed to allow themselves $2.50 per day. They gained $1800. 
What was each man's part of the proceeds, after paying his 
help? rM's, $254.94. 

Ans. < N's, 282.06. 
Ip's, 124.23. 

1829. G, H, and P hire a pasture for 9 months, and agree to 
pay $57.00 rent. G puts in 6 oxen for 4 months, then puts in 
10 more for the remaining time; H puts in 22 oxen for 5 
months ; and P has in 11 oxen for the whole time. What ought 
each to pay ? 

18* 
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SECTION III. 
GENERAL AVERAGE. 

336. General Average relates to the proper adjustment of 
the loss of property at sea, when a portion has been voluntarily 
destroyed to save the remainder. 

337* Jettison is the property destroyed. 

338. Contributory Interests are the entire property afloat, 
viz : Ship and its furniture^ cargo, and freight, after having 
been freed from all charges. 

339. In most ports, ^ the freight money is deducted from 
freight to pay for seamen's wages, pilotage, and other small 
charges, before it goes into General Average. In New York, ^ 
is deducted. 

340. The cargo is valued at the destined port price. The 
property sacrificed is included. Storage and other necessary 
charges are deducted. 

341. One third must be deducted from the yalue of new 
masts, rigging, Ac, as they are estimated to be so much better. 

PrOB. XCIV. — To APPORTION GENERAL AVERAGE. 

Rule. — 1. Find the contributory interests by ascertaining 
the value of all property, after the variotts charges have been 
deducted. Then say, 

2. Contributory Interests : To Jl.OO ; ; Jettison : To the 
per cent, loss, 

NoTB. — It will be perceived that this rule is the same as for Partitiye 
Proportion, equal time, Prob. XCII, p. 207. 

Illustration. — The ship Emma sailed for Boston May 6th, 
1857, from Havre. In a storm she lost 2 masts, and all the 
furniture and cargo on deck. Off Provincetown fell in with 
steamer James Adger, and was towed to the wharf. Paid James 
Adger $378. Surveyors report her damage to be $1718. Pre- 

336. What is General Average? 337. Jettison? 338. Contributory In- 
terests? 339. What is deducted? 340. How is the cargo valued? 341. 
What is deducted for new work ? Repeat Prob. XCIV. Rule. Note. 
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miam for insarance, $408.^. Loss of farnitare, $173.81. 

Cargo thrown oyerboard — 

Hincks & Jenkins $1784.51 

Brown & Knight 943.71 

Value of ship $9000.00 

Freight, gross amoant $2341.00 

Cargo shipped by Hincks & Jenkins 2983.51 

Brown & Knight 7843.27 

Atlas & Pogitt 978.-^ 

What is the loss per cent., and what does each part pay ? 

OPEBATIOX. 

Statement of Loss. 

Ship's damage, per surveyors' report $1718.00 

Cash paid James Adger 378.00 

Hincks & Jenkins 1784.51 

Brown & Knight 943.71 

Ship furniture 173.81 

Total Loss $4998.03 

Contributory Interests, 

Value of ship $9000.00 

Less for premium 480.37— $8591.63 

Freight, $2341, less J, $780.33J 1560.66| 

Hincks & Jenkins 2983.51 

Brown & Knight 7843.27 

Atlas & Fugitt 987. 42 

Contributory Interests $21966.50 

21966 50 : 1.00 : : 4998.03 : 22^3-+ per cent loss. 
The ship will then contribute $8591.63 x 22^3- = Ans. 

Freight contributes 1560.67x22y\ =: Ans. 

Hincks & Jenkins contribute 29^3.51 x 22y\ = Ans. 

Brown & Knight contribute 7843.27 x22y3_ ^ Ans. 

Atlas & Fugitt contribute... 987.42x22/- =: Ans. 

$4998.03 
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EXAMPLES. 

1830. Steamer Acorn, on her passage from Havana to New 
York, grounded near the Narrows, lost an anchor, broke a wind- 
lass, and finally, by aid of the steam-tug Ajax, got off and 
came into port. 

Statement of Loss. 

Expense of steamer Ajax 9117.81 

Freight lost by jettison * 9.87 

John Barstow's goods thrown overboard... 1 187.93 

Anchor 178.41 

Other damages, per rep. surveyor 218.96 

Protest and other charges 68.43 

Agents' commission 85.25 

Total Loss $1866.66 

Contributory Interests, 

Value of steamer in New York «17843.50 

Freight, $3387.68, less ^ = 1693.84 

Cargo by Briggs & Allen 7684.16 

Cargo by John Barstow 1187.93 

Cargo by Jacob Benson 21486.79 

What was the loss per cent. ? How much does the ship, 
freight, and shippers pay of total loss/ individually? 

Loss per cent. = 
Ship pays = 

Ans. ^ ^'^'^^^ P^y' *= 
Briggs & Allen s= 

John Barstow = 

Jacob Benson ss 
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CHAPTER IV. 

MEDIAL PROPORTION. 

343. Medial Proportion treats of the relations of a com- 
pound and its value, to the ingredients of which it is composed 
and their values. 

Note. — This is generally called Alligation Medial, and Alternate. 

Pros. XCV. — Case 1. — To find the price of a compound 

FROM THE SIMPLES OF WHICH IT IS COMPOSED, AND THEIR PRICES. 

Rule. — Divide the entire cost by the sum of the ingredients 
or articles. 

Illustration. — I have 16 lbs. of sagar at 6 cents, 18 lbs. at 
8 cents, and 26 lbs. at 10 cents. What is a componnd of these 
worth per pound ? 

OPERATION. 

16 lbs. at 6 cents = J .96 
18 lbs. at 8 cents = 1.44 
26 lbs. at 10 cents = 2.60 

60 lbs. are worth $5.00, and 500 -^ 60 

gives 1 lb. worth 8J cents, Ans. 

Prob. XCVI. — Case 2. — The price of the ingredients 

GIVEN, to find how MUCH OF EACH MUST BE TAKEN TO PRODUCE 
A COMPOUND OF A GIVEN VALUE. 

Rule. — 1. Take one of each ingredient^ and find the gain 
or loss, 

2. Then take such a quantity of any ingredient as will make 
the gain and loss equal. 

Illustration. — I have sugar at 5, 6, 7, and 1 1 cents per lb. 
I wish to mix these in such a manner that I may have it at 9 
cts. per lb. What quantities of each kind must be taken ? 

342. What is Medial Proportion ? Note ? Repeat Prob. XCV. Rule. 
Prob. XCVL Rule. Give an illustration of each. 



1 lb. at 6, " 3 '* 

«« 1 IK «f "T « Q tt 

it 
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If I take 1 lb. at 5, I gain 4 cents. 
1 lb. at 6, " 3 
1 lb. at 7, " 2 
1 lb. at 11, I lose 2 cents. 

Total Gain, 9 cents. Loss, 2 cents. 
If I take *^^ lbs. at 11, I lose ^ cents. 

Wiiich makes the gain 9 cents, and the loss 9 cents. 
Ans. 1 lb. at 6, 1 lb. at 6, 1 lb. at 7, and 4^ at 11 cts. 

NoTB. — It will be perceived that an innumerable number of answers may 
be obtained. 

Prob. XCVII. — Case 3. — The prices of all, and the 
quantity of part of the ingredients, given, to find the 
quantity of the remaining ingredients, to produce a com- 
pound of a given value. 

Rule. — 1 . Find the gain or loss on the given quantities, and 
on one pound or part of each of the remaining ingredients. 

2. Then take a sufficient quantity of one or more of these 
ingredients to make the total gain and loss equal. 

Illustration. — I have coffee worth 6, 8, 9, 11, and 13 cents 
per lb. I wish to make a mixture worth 10 cts. per lb., taking 3 
at 6 cts., and 5 at 13 cts. How much of the others mnst I take ? 

OPERATION. 

Gain. Loos. 

If I take 3 lbs. at 6 cents, I gain 12 cents. 

« $ lbs. at 13 *' Hose 15 cts. 

" 1 lb. at 8 ** I gain 2 cents. 

" 1 lb. at 9, '' I gain 1 cent. 

" 1 lb. at 11 '* I lose _ _1 ct 

Total Gain, 15 cents. Loss, 16 cts. 
Now take 1 lb. at 9 cents, and gain 1 cent, and it makes the 
total gain 16 = 16, the loss. 

Ans. 1 lb. at 8 cts., 2 lbs. at 9, and 1 at 11 cts. 

Repeat Prob. XCVII. What is Ist part of Rule? 2d? Repeat entire' 
Rule. Giye an illustration ? 
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Fkob. XCTIII. — O&SK 4. — Thk fbioeb or the compoond 

Aim THE raaRKDIENTB, AND TEX QUANTITT OF THE COMPODND, 
OITXN, TO FIND THE QUAMTIIT Of THE INQBEDIENTS. 

Rude. — 1. Find the proportion of each ingredient bt/ Case2. 

% Then diinde the quantity of the compound by the suni of 
the ingredients found, and multiply this quotient by ike quan- 
tify of each. 

Illustration. — I have ao order for a bbl. of sugar, to con- 
taiD 310 lbs., at 10 eta. per lb. My sngars are worth 6, 7, 9, 
12, aad 13 cts. per lb. How shall I mix them to Sit the order Z 



If I take 1 lb. at 6 cents, I gain 4 cents. 
1 lb. at 7 " " fl " 
" 1 lb. at 9 " " 1 cent. 

" 1 lb. at 12 " Hose Scents. 

NowtttkeSlbs. at 12 " " _ _? " 

This makes the total gain 8 cents = 8 cts. loss. 
Then 210 -^ 6 s= 36. 

36 X 1 = 35 lbs. at 6, worth |2.10 
36 X 1 = 35 lbs. at 7, ■< 3.46 
85 X 1 ^ :!5 lbs. at 9, " 3.15 
36 X 1 = 35 lbs. at 13, " 4.20 
35 X 2 = TO lbs. lit 18, " 9.10 
Number of lbs. 310, and at 10 cts.= $31.00 Ana. 

zxahples. 

1831. A drover bought 870 lambs at 75 cents apiece, and 390 
abeep at $1.25 apiece. At what price per head mast he sell the 
lot to gain $50.00 ? 

1832. If 20 bnahels of wheat, at $l.:t6 per bushel, he mixed 
with 15 bushels of rye, at $.85, what is a bushel of the mixtura 
worth? 
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1833. How much wine at 5 shillings and 3 shillings per gallon 
mast be mixed with wine at 8 shillings per gallon, to make the 
mixture worth 6 shillings per gallon ? 

C 1 gallon at 5 shillings. 
Ans.^1 " at 3 
I2 " at 8 

1834. How much brandy at 60, 70, 75, and 80 cents per gal- 
lon must be mixed with water, to make the compound worth 50 
cents per gallon ? 

1835. A person wishes 15 bushels of wheat, at $1.70, mixed 
with rye at $.80, 30 bushels of corn, at 95 cents, with barley at 
42, and oats at 60, so that a bushel of the mixture may be worth 
87 cents. How much of each must be taken ? 

{9 bn. of rye. 
31 bu. of barley. 
1 bu. of oats. 

1836. How much gold at 15, 17, 18, and 22 carats fine, must 
be mixed together to form a composition of 4 ounces 20 carats 
fine? 

1837. How much water must be mixed w^ith wine, at 9 shil- 
lings per gallon, to make 126 gallons at 7 shillings per gallon ? 

1838. I have a bin containing 46 bushels, and have apples 
worth 80, 90, 105, and 125 cents per bushel. How many 
bushels of each kind must I take to fill the bin for $16.00 ? 

1839. A merchant wishes to fill a cask with 215 pounds of 
raisins, at 13 cents per pound. His raisins are worth 7, 9, 10, 
11, 15, 17, and 22 cents per pound. How much of each sort 
would he take ? 

1840. How much wine at 15, 17, 18, 36, and 42 shillings per 
gallon, will fill a pipe of 256 gallons, at 26 shillings per gallon ? 

1841. Luther Fitch has 40 gallons of wine at $.75, and 26 
gallons at $1.37^, that he wishes to mix with wines at $1.75, 
$2.25, $2.50, and $3.00, to make the mixture worth $2.00 per 
gallon. How much of each kind must he take ? 
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CHAPTER V. 



EQUATED PROPORTION. 

3413. Eqaation of Payments is the method of finding the 
average date for the payment of several sums, due at diflfereat 
periods of time. 

Prob. XC IX. —To find the average date for the pay- 
ment OP several sums, due at different periods. 

Rule. — 1. Compute the interest x)n each sumjfrom the 1«< 
day of any month, premous to fifte tiifne of the \st payment, to 
the time it is due, 

2. Multiply the sum of these interests, in mills, by 6, and 
divide the product by the amount due, (See Art, 282.^ 

3. Th^> quotient will be the number of days from the a»- 
surried date to the daie for the average time for payment. 

Illustration 1 . — What is the average daie of the following 

account? 

All Cash Bills, or on Equal' Time. 



Jacob Emmerson, 



Dr. 



1860. 


September 1st. 
To Merchandize 


Ami. of Bill. 


Int 6 per cent. 


mo. Sept. 6th. 

1 mo. Oct. 12th. 


$460.00 

687.30 

37.86 

276.21 

308.00 


$ .376 
4.811 


(i u 


2 mo8. Nov. 16th. 


it (( , 


.479 


2 mo8. Nov. 20th. 


it it 


3.729 


8 mos. Dec. 12th. 


ti tt 


5.275 










$1759.36 


$14,669 



14669. X 6 ~ 1759.36 == 49.99 days = 50 days from the as- 
sumed date, Sept. 1st, to average date, Oct. 20th. 
Ad s. Oct. 20th, 1860. 

343. What is Equation of Payments ? What is Proportion ? Equated 
Proportion? How do you compute interest? What is Problem XCIX? 
Rale ? Why multiply the interest, in mills, by 6 ? What is meant by 
average date ? 
19 
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Kemark. — It will be seen in this illustration, that, bj as- 
Buming the Ist of the month as a date from which to reckon, 
and bj writing the number of months from the assumed date in 
the margin against each month, the time is approximately given 
by the date. Then correct by adding 1 day for any intervening 
month of 31 days, or subtracting for February, and the true 
time in days is found : thus, the time for Nov. 15th is 2 mos. 
16 days. 

iLLUSxaATiON 2. — What is the average due of the following 

account ? 

Cash and XTneqiial Time Bills. 



Henry Case. 



Dr. 



1862. 


October 1st. 
To Merchandize, 6 mos. ... 


Amt of Bins. 


Int. 6 per cent 


mo. Oct. 20th. 


$468.91 


$15,708 


1 mo. Nov. 6th. 


" " 4 mos.... 


87.68 


2.294 


2 mos. Deo. 8th. 


" " cash 


487.31 

• 


5.604 


8 mos. Jan. 12th. 


«* " 7 mos.... 


583.94 


80.748 


4 mos. Feb. 9th. 


** ** 2 mos.... 


436.87 


13.871 


6 mos. Mar. 18th. 


" " cash 


267.14 


7.301 


6 mos. April 21st. 


" " 4 mos.... 


873.46 


47.312 




$3204.31 


$122,838 



122838. X 6 -^ 3204.31 = 230.01 1 days = 230 days from the 
assumed date, Oct. 1st, to the average due. 

Ans. May 18th, 1863. 

Kemark. — In examples of this class, interest must be com* 
puted to maturities. 

Illustration 3. — What is the average date and due of the 
following bill ? 

In this third class of accounts, by dropping the time on which 
they were purchased, and calculating as in 111. 1, it gives the 
cash bills equal time with the others, whereas they had no time. 
Hence, the interest for the time on which the goods were pur- 
chased, on cash bills, must be subtracted from the total interest. 
Then proceed as before. 
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Fart Cash and part on Equal Time. 





James Allen, 




Dr. 


1867. 


April 1st. 
To Mdze., 6 mos. 


Amt. of Bills. 


Int. 6 per cent. 


mo. April 15th. 


$418.34 


$1,045 


2 mos. Jane 6th. 


** cash... $9,869 


812.31 


8.488 


8 mos. July 12th. 


** 6 mos. 


891.42 


15.302 


8 mos. Jaly 15th. 


" cash... 80.372 


1012.41 


17.886 


4 mos. Aug. 5th. 


« cash... 14.805 


476.83 


10.098 


6 mos. Sept. 4th. 


** 6 mos. 


842.31 


22.040 




$54,046 


$3953.62 


$69,854 
54.046 




$15,808 



16806. X 6 -^ 3968.62 = 23.9 days =:= 24 days from the as- 
sumed date. Ans. Apr. 26th, 1867, and 
The average due will be 6 months after, or Oct. 26th, 1867. 

Remark. — When the cash interests exceed the credit inte- 
rests, proceed the same with their difference, hut count the time 
backward instead of forward, 

34^. To find the average date or due of an account where 
there has been an exchange of goods, proceed in the same man- 
ner as above with each side, separately. Then, if the amount 
and interest of one side exceed the other, find their differences, 
and proceed with them. But if the interest of the smaller side 
be larger than the interest of the larger side, find the difference, 
and proceed as before, but count the time backward from your 
assumed date. 

The average of storage is found by the same method, by com- 
puting interest on the several amounts stored. The computer 
is again referred to the method of getting the time. See Re- 
mark, p. 218. 

344 How find the average date or due where there has been an exchange 
of goods ? How find the average of storage ? What is meant by counting 
the time backward ? 
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EXAMPLES. 

1842. What is the eqnated time for the payment of $4000, 
dae as follows : $200, Mar. 5th ; $700, Apr. 3d ; $750, May 
17th; $1250, Jane 2dd; $980, Aug. 17th; and the balance 
Sept. 9th, 1856? Ans. 104 days from Mar. 1st. 

1843. What is the average time for the payment of $d78.64, 
due as follows : $210, Aug. 6th, 1856; $230, Sept. 4th, 1856; 
and the balance Dec. 1st, 1857? 

1844. What is the average time for the payment of a sum of 
money due as follows, viz : ^ on May 3d; J, July 3d ; -^^, Aug. 
17th ; and J, Sept. 5th ? 

1845. Bought a farm for $7000, and agreed to pay for it in 
semi-annual instalments of $500 each. After paying 5 instal- 
ments, I wish to pay the balance at once. What is the average 
time for payment ? 

1846. I owe Batchelder $500, due to-day, May 1st; $700, 
June 15th; $430, Aug. 11th; and $280,, Sept. 23d. When is 
the average due ? 

1847. A owes B $1500, to be paid in 9 months, but A offers 
to pay him $1000 in 3 months, provided the remainder may re- 
main till the average due. In how many months should it be 
paid ? 

1848. A debt of $4875 is to be paid in 1 1 months, but th« 
debtor agrees to pay $3500 down. When should the balance 
be paid? 

1849. What is the average dat« of the following account? 

James A^per. Dr. 



1858, Mar. 3. 
April 7. 
June 12. 
Aug. 16. 



To Merchandise, 6 knos. 
" « 8 mo8. 
" " cash ... 
" «♦ cash ... 



$4267.91 
2567.23 
18.56.71 
6782.31 



1850. When is the average due of the last example ? 
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1851. When is the average due of the following bill ? 
1859. Jacob Emmerson in account with David Clark, 



Jan. 11. 
Jan. 24. 
Mar. 17. 
July 1. 
Aug. 8. 



To Merchandise 



(( 



(( 



(( 



(( 



i( 



(* 



(( 



(( 



$476.00 


Mar. 5. 


347.00 


July 17. 


851.00 


July 20. 


729.00 




937.00 





Cash. 



(( 



(( 



$850.00 

900.00 

1100.00 



1852. What is the average date of the above example ? 

1853. When is the average due of R. P. Cooper's accoant 
with C. W. Upham, 1860, as follows ? 



April 7. 
May 3. 
June 5. 
July 17. 
Aug. 29. 
Sept. 1. 



To Mds., 6 moB. 
8 mos. 
cash... 
7 mos. 
cash... 
2 mos. 



(( 

<( 

it 



$648.71 


Feb. 1. 


By Mds., 6 mos. 


$1841.28 


537.82 


June 7. 


** cash.. 


1271.33 


793.41 


Oct. 8. 


** 8 mos. 


1941.62 


957.31 








1321.17 








335.17 









1854. When is the average due of Lyman Cobb's account with 
Daniel French, 1864, as follows ? 



Mar. 17. 


To Mds., 


6 mos. 


$458.62 


Apr. 17. 


By( 


May 19. 






898.41 


Aug. 25. 


it 


June 25. 






682.81 


Nov. 80. 


li 


Aug. 27. 






846.51 


Dec. 1. 


« 


Nov. 30. 






436.87 


Dec. 15. 


(t 


Dec. 31. 






984.26 







...... ... 



$300.00 
700.00 
900.00 
100.00 
700.00 



1855. What is the storage of flour at 5 cents per barrel per 
month, received and delivered as follows ? 

Received. Delivered. 



1858, May 17. 


6000 bbls. 


1858, Dec. 1. 


2687 


June 12. 


4286 " 


1859, Jan. 8. 


6289 


Aug. 80. 


8287 " 


Mar. 12. 


Balance. 


19* 
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REVIEW OF PARTS I, 11, III, IV. 
MISCELLANEOUS QUESTIONS. 

1856. A certain book contains 356 pages, and has 33 lines 
on a page. How many letters in the book, if there are 64 in 
each line ? 

1857. James Allen expended I of his salary in travelling, ^ 
of the remainder in amusement, and ^ of the residue he placed 
at interest, when he found he had $658.37 left. What did he 
place at interest? 

1858. How much spend for amusement ? 

1859. How much for travelling? 

1860. VV^hat was his salary ? 

1861. Samuel Brown is now taking Harper^s Monthly at .25 ; 
National Intelligencer, daily, at .50 per month; The States, 
daily, at 6;^ cents per week ; also the Evangelist, a weekly paper, 
at $2.00 per year. He also adds about $27.00 worth of books 
yearly to his library. How much mohiey at interest will pay for 
the above annual expenses ? 

1862. Thomas Bowie smokes 4 cigars every day at 5 cents 
apiece. How much money at interest will pay his smoking 
biDs? Sum of the above answers? Ans. 755422.10. 

1863. A man wishes to make a coal bin 6 feet long, 5 feet 
deep, inside measure. How wide must it be to contain 12 tons 
of hard coal ? 

1864. A cloak contains 5f yards of broad cloth 2^ yards wide. 
How much flannel that ifi lj*yttrda wide will it take 16 line it? 

■ M- Ans. 11 i yards. 

1865. VThat is the value of 5^ _ 4I ? Ans. 2m. 

1866. How mjiny bushel^ of' wheat, must a person ts^ke to 
mill, to obtain 6000 }bs. of flour j the milter itaking y^gfot toll, 
and j^Q being bran ? Ans. 1 ^4 bu. 
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1867. Multiply 76825GT89 by 256128613284. 

1868. JameR Sprague bought 6 bblg. of sugar, containing 
1357^ lbs., at 9^ cents per pouud. He paid .37^ cartage, .56^ 
freight, and $1.87^ for hauling to his store. On the way one 
barrel burst, and he estimated he lost 25 lbs. He is to sell this 
sugar at retail, and calculates a waste of 12 lbs. in weighing. 
He has spent 1 day in purchasing, and it will take -§ of a day 
to weigh the sugar out. His time is worth $1| per day. What 
most he charge per pound to make 14^ per cent, on his money ? 

Ans. 12 cents, nearly. 

1869. James Allen has a farm containing 347 A. 3 R. He 
gave I to his son John, and | of the remainder to his daughter 
Lucy. What was the share, each, of the father, son, and 
daughter ? ( Father's, 79 A. 1 R. 37.71392 P. 

Ans. < Daughter's, 59 " 2 ** 18.28544 " 
( Son's, 208 ** 2 '* 23.99904 " 

1870. The daughter's part being near the city, she sold | 
of it for 15^ cents per square foot, | at 23^ cents, and the re- 
mainder, which was worth 53^ cents per square fo^t, she kept 
and built a house on it for her own use for $40000.00. The 
balance of her money she put at interest, at 6 per cent. What 
was her annual income ? 

1871. What would her tax be at 5 mills on a dollar ? 

1872. The son sold ^ of his land for 17^ cents per square 
foot, and built him a house that cost ^ as much as he got for his 
land. Reserving $760.00 he invested the remainder at 6 per 
cent. He spent 30 cents per day for cigars, and 27 for drink, • 
took three daily political papers, at $8.00 per year each, and 
paid a weekly tax to his political club of $1.12^. What would 
be his annual income ? 

1873. Sold James Budgin 827^ bu. of wheat at $1.37^ per 
bushel, taking his note for 6 months, payable at Bank of Old 
Dominion, Alexandria, without interest. What was the cash 
price per bushel ? 
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1874. Suppose a man had deposited $7786 in Suffolk Bank, 
Boston, at 6 per cent, interest, the day before the battle of Bun- 
ker Hill, at Charlestown, and withdrew it the day after the sur- 
render of Cornwallis, at Yorktown, bow long was it on deposit? 

1875. What did it amount to ? 

1876. If 174 barrels of flour cost $171j66f, how much wiU 
9| barrels cost ? 

1877. What is the interest of $768.42 from August 27th, 
1856, to March Ist, 1857, at 7 per cent. ? 

1878. A man hired $769.30 at 6 per cent., cU the Bank, and 
purchased flour at $9|^ per barrel. After paying $.50 per bbl. 
expenses, he sold the flour for $11^ per bbl., and paid his note 
at the Bank at the end of 3 months. How much did he make 
by the transaction ? Sum of last 4 answers, 32^)2.37. 

''New York, July 27th, P. Jf. 

1879. **It is stated that the stock of sugar on hand at this 
port is 115000 hogsheads" (average weight of each 1342 lbs.), 
''and the decline in price on this stock is fully 1^ cents per 
pound." What is the total loss ? 

1880. What is the per cent, loss, the cost being 11^ cents ? 

1881. **The import of sugar, '* says the same paper (New 
York Evening Post of July 27), ''for 1857, first 6 months, ex- 
ceeds the import for the same period in 1856 by 16500000 lbs." 
What is that worth at $231 1 per ton ? 

Sum of last 3 answers, 4226787.63. 

''New York, July 27th, 1857. 

1882. "Recent importations from the West Indies, costing 
11^ cents, have sold in lots at 9^ cents." What was the per 
cent, loss ? Ans. 173^3 per cent. 

1883. June 20th, corn was quoted at 91 cents per bushel. 
July 20th, it was quoted at 86 cents. What was the per cent, 
loss, allowing interest f Ans. 6 per cent, nearly. 

1884. Received $36 dividend for 6 months on 12 shares of 
Bait. & Ohio R. R. stock, which cost me $60. What was the 
per cent, income ? Ans. 10 per cent. 
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1886. Kafus Chamberjain owns a house that cost him $6700. 
He rents this house to a good tenant at 10 per cent., payable 
quarterly. The wear of the house is fully 3^ per cent. Insur- 
ance costs him 2^ per cent. Taxes, 7-^ mills on a dollar. If 
he had $6700 in cash he could loan it at 7 per cent, on real 
estate, interest payable quarterly, without taxes. What would 
the difference between these two modes of investmeiit amount to 
in 5 years, supposing the income to. be without interest ? 

1886. John Wright lent $450 to Reuben Whitney for 6 years. 
On the note he finds he has received $75 at the end of each year 
for the first 5 years. What is due at the end of the time ? 

1887. Israel Packard gave his note for $500, payable in 4 
years, without interest. What sum would pay it in 1 year and 
6 months from the date of the note ? 

Snm of the above answers, 1671.84. 

1888. Richard Blackford owes 4 notes to Abel Kingham, all 
dated June 12th, 1856. One of $376.00, is payable Oct. 31st, 
1856; the second, of $537.82, is payable Jan. 13th, 1857; the 
third, of $943.31, is payable Mar. 21st, 1857 ; and the last is 
for $946.83, payable Nov. 6th, 1857. All without interest till 
due. What sum of money would pay the whole July 4th, 1856 ? 

Ans. $2671.19. 

1889. A. can do a certain job of work in 3 days, and B. can 
do it in 4 days. How long would it take both to do it, A. work- 
ing one half of the time ? Ans. 2| days. 

1890. A cistern holding 1250 gallons has two pipes. One 
fills 28 gallons in an hour, and the other empties 100 gallons 
in 1^ hours. How long would it take to empty the full cistern, 
if both pipes are discharging ? Ans. 32i| hours. 

1891. A vessel has 4 receiving pipes, which will fill it as fol- 
lows: A. B. C. in 6 hours, B. C. D, in 8, CD- A. in 10, and 
D. A. B. in 12 hours. It has also 4 discharging pipes, which 
will empty it as follows : E. F. G. in 7 hours, F. G. H. in 6, G. 
H. E. in 5, and E. F. H. in 4 hours. Suppose all the pipes 
are opened at the same time, how long will it take to discharge 
the full vessel ? Ans. 10^|§ hours. 
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18d2. At what time will the hour and minute hands be to- 
gether between the hours of 7 and 8 o'clock ? 

Ans. 7h. 38 m, 10}? sec. 

1893. What tioo numbers are there of which | of one shall 
exceed f of another by 96^ ? Why will this question admit of 
many answers? 

1894. Isaac Brown plowed 34 A. in 4 days with 26 oxen. 
How many days will be required to plow 51 A. with 18 oxen? 

Ans. 8f days. 

1895. If 56 men eat 82 pounds of bread in 3 days, how many 
pounds of bread will be sufficient for a garrison of 1376 for 42 
days ? 

1896. If J of a ton of hay costs $5.21, what will 7y\ tons 
cost ? Sum of last 2 answers, 28258.76. 

1897. A man can mow f of a meadow in 5^ days, and a boy 
can mow j\ of the same lot in 6^ days. How long will it take 
both to mow it? Ans. 8^f^». 

1898. I have sugar at 3^ cents, 6, 7, 9, 10^, 11, and 13 cents. 
How shall I mix them that I may sell the compound at 9 cents 
per pound, and make a profit of 12J per cent. ? 

1899. A grocer has 41 pounds of unsaleable tea, which cost 
42 cents per pound. He determines to sell it, and to accomplish 
this he mixes it with other teas at 55, 65, and 67 cents per 
pound. How much of each quantity must he take to sell the 
mixture at 58 cents ? 

1900. A wine merchant has wine that cost him $3.84 per 
gallon. How much water must he put in so that he can sell it 
for $3.00 per gallon, and make a profit of 15 per cent. ? 

A ns J T- 

1901. Asa White has wine that cost him $3.94 per gallon. 
What must be his asking price that he may fall 10 per cent., yet 
make a profit of 15 per cent, he having added 12^ per cent, 
of water? Ans. $4.47 per gallon. 
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PAET V. 

INVOLUTION, EVpLUTION, AND 

SEBEES. 



DIVISION I."- 

INVOLUTION AND EVOLUTION. 
CHAPTER li 

INVOLUTION.^ " 

•■n 

34ltS« Involution teaches the method (^ raising a number to 

any reqaired power. - 

346. The jRoc* is the number multiplied by itself.;> 
34L7- The Power is the product of a number moltiplJed by 
itself any number of times. 

S4:8« The different powers take their names from the num- 
ber of times the root is used as a factor in producing ftem. 1 
34L9. The indS;r or exponent is a little figure at:;the right 
of the root, denoting its power; thus, - ] 

3^ = 8, the; 1 st Power or Root. r 

3* = 9, the 2d Power or square of 3. : 
3» = 27, the 3d Power or cube" of 3. ; 
3* = 81, the 4th Power or squared squiare of 3. 
3* =V243, the 5th Power or 1st sursolid of 3. 
3* = 729, the 6th Power or cubed square of 3. 
3^ =» 21^7, the 7th Power or 2d sursolid of 3,; &c. &c. 

PrOB. XCIX: — To FIND ANY POWER OF A NUMBER, WHOLE 
OR FRACTIONAL. ', 

Rule. — Take the root as a factor^ as many times as the in- 
dex or power denotes, and find the ptoduct. 

Give an analysis of P^rt V? 846. What is Involution? 346. What- is 
the Root of a number? 347. The Power of a number? 348. What names 
are given to different powers ? 849. What is an exponent ? Repeat Prob. 
XCIX. Eule. 

(228) 
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EXAMPLES 



1902. 
1903. 
1904. 
1905. 
1906. 
1907. 
1908. 
1909. 

1910. 
1911. 
1912. 
1913. 
1914. 
1915. 
1916. 
1917. 
1918. 
1919. 
1920. 
1921. 
1922. 
1923. 
1924. 
1925. 
4 times 



What 
What 
What 
What 
What 
What 
What 
What 



What is the 
What is the 
What is the 
What is the 
What is the 
What is the 
What is the 
What is the 
What is the 
What is the 
What is the 
What is the 
What is the 
What is the 
What is the 
What is the 
the square of 



cube of 11? 
square of 17 ? 
4th power of 9 ? 



s the 

s the 

s the 

s the 5th power of 5 ? 

s the 

s the 

s the 

s the 



2d power of 2^ ? 
3d power of 31 ? 
4th power of ^ ? 



4th power of ^ ? 

sum of the last 7 examples ? 

Ans. 41198.61743 
5th power of 7J ? 
3d power of 281 ? 
5th -power of 17 ? 
4th power of 4^ ? 
12th power of 3 ? 
7th power of | ? 
5th power of 5 6' ? 
3d power of .57 ? 
8th power of .7? 
6th power of .91 ? 
5th power of 5J ? 
3d power of 11^? 
5th power of 3^ ? 
9th power of 15J ? 
7th power of 3| ? 

differeuce between the square of 31, and 
15i? Ans. Equal. 



350. Table of Powers. 



Ist Powers 
2d Powers . 
8d Powers . 
4th Powers . 



1 


2 


3 


4 


6 


6 


7 


8 


9 


10 


1 


4 


9 


16 


25 


86 


49 


64 


81 


100 


1 


8 


27 


64 


125 


216 


343 


612 


729 


1000 


1 


16 


81 


266 


625 


1296 


2401 


4096 


6561 


10000 



Let this table be committed to memory. 
20 
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CHAPTER II. 

KVOLUTIOlSr. 

3tSl« Evolution is the reverse of Involution, or the process 
of finding the root from any given power. 

3tl^3« Two roots only are used in the common transactions 
of life, viz. , the square and cube roots. Other roots are treated 
in higher mathematics. 

SECTION I. 
SQUARE ROOT. 

3tS3« Square Root is the process of determining the root 
from the second power, and is frequently expressed by a sign, 
thus : x/ , or the fractional index ^. 

3tl^4:« The follovtying principles are very important ^ and the 
application of them should he thoroughly understood before 
any attempt to extract square root. 

9^S. Prin. 1. — The square op the greatest number ex- 
pressed BY A SINGLE FIGURE, CANNOT CONTAIN MORE THAN TWO 
FIGURES, AND GENERALLY, THE SQUARE OF ANY NUMBER, CANNOT 
OCCUPY MORE THAN DOUBLE THE NUMBER OF PLACES OCCUPIED 
BY ITS ROOT. It may OCCUPY ONE LESS. 

Illustration. — Root 9. Square 81. 

*' 99. " 9801. 

Inf. — The root of 7853 will be more than 10 and less than 
100. The root of 785634 must contain three figures. Hence, 
if we mark off a number into periods of two figures each, every 
period will contain one figure of the root. 

851. What is Evolation? 852. What roots are in common use ? 853. 
Square Root ? Repeat Art. 854. Repeat it again. Do you understand 
its language? Repeat Priu. 1. Illnstration. Inf 
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SffO. Prin. 2. — The square of the sum of two numbers, 
IB equal to the square of the first, plus twice the product 
OF the first by the second, plus the square of the second. 

Note. — This principle demands close attention. 

Illustration. — What is the square of 27 ? 

27 is equal to 20+7 

Multiply this by itself. 20+ 7 

Product by7 140 + 49 

Product by 20 400 + 140 

Square, or 2d Power 400 + 280 + 49 

Thus far is involution^ and as evolution is the reverse, we 
must undo what has been done, and find the root from the 
square 400 + 280 + 49. 

We find that the square root of 400 is 20, and the square root 
of 49 is 7, which gives 20 + 7 = 27, Ans. 

Had the numbers been added together before extracting the 
root, the process, although nearly the same, would not be so 
readily perceived. 

Thus 400 + 280 + 49 = 729. 

By referring to Prin. 1, we point off this number into periods 
of two figures each, and at once see that the root of the tens 

period must be 2 tens, or 20. By squa- 

opBRATioN. ring 20, and subtracting the result, 400, 

729/20 we have a remainder, 329 = 280 + 49. 

400^ 7 By referring to the process of involution 

47)329 27 we find the second number of the sqnare, 

329 280, to be composed of twice the product 

Ans. 27 of the first number, 20, by the second, 7. 

Therefore, as we have the first number of 
the root, 20, twice that number must be one factor of 280. 
Hence, we use 40 as part of the divisor of the remainder, 329. 

What is Involution? Evolution? Why is involution used in illustrating 
square root? What is Prin. 1 ? Why refer to it? Why take twice 20 for 
a partial divisor? How do you complete the divisor? 
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Bat as 329 is equal to 288 + ^^, we mast add to this divi^r, 
40, one factor of 49. This factor is found by trial with that 
part of the divisor already found, viz., 40. We then say 40 is. 
contained in 329 7 times (allowing 1, as our number, 40, is only 
part of the divisor), and add this 7 to the 40, making a full 
divisor 47. With this divide as in the operation above. 

This principle admits of a Geometrical illustration, as well as 
the Algebraical above. 



QEOMETRIGAL ILLUSTRATION OF SQUARE ROOT. 

Illustration. — Suppose we have 729 blocks, each one foot 
square, and wish to arrange them into a square. How many will 
there be on each side ? 

From Prin. 1, as before, we perceive that the root will con- 
sist of two figures, as there are two periods ; also that the root 
of the second period is 2 tens, or 20. 

Then draw a diagram representing a 
square, with 20 blocks on each side. 

This has taken 400 blocks. (See Fig. 1.) 
The question now is, how we can add on 
the remaining number of blocks, and keep 
the figure in a square form. 

This may be done in two ways. 1st, by 
adding on to two sides, as in Fig. 2, and, 
2d, by adding on to 4 sides, as in Fig. 3. 
The 1st method is generally preferred. The 2d may be used. 



Fio. 1 





20 ft. 




3 


20 
20 

400 
eq. ft 

20 ft 


• 



Fio. 2. 



Fio. 3. 
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' As the root already found is the length of one side of the 
large square, it will take as many blocks as double the root to 
make one addition, by the 1st method. 

Therefore double the root already found will be the divisor 

to determine how many additions may 

opKBATioN. be made. By dividing the 5329 re- 

40)329(7 maining blocks by 40 (twice the root, 

280 20), we find that 7 additions may be 

49 made, and 49 blocks still left. 



Fig. 4. 
90 ft. long. 




7X20-140. 




20 ft. 

20 
d 20 

S 400 
140 
140 

(580 


7 ft. 

20 

7 

140 



20 ft. 



7ft. 



The following represents the present 
condition of the blocks. (See Fig. 4.) 

The corner not yet filled must be de- 
termined by the width of the addition. 

In this instance it is 7 feet each way, 
making 7x 7 = 49 blocks. 

The entire square may be represented 
by Fig. 5. The numerical calculation 
by the following 



Si 



Fig. 6. 
^ft. 



27 ft. 



7ft 



-ik P 



20 

7 

140 


7 
7 

49 


20 
20 

400 

140 

140 

49 

7:^9 


20 
7 

140 






OPERATION. 

729/20 
400 > 7 

40)829 27Ans. 
280 

49 
49 



This work may be abridged in two par- 
ticulars : 1st, by rejecting the ciphers ; 
and 2d, by having but one subtrahend. 
See process in margin. 

20* 



Abridged Process. 

729(27 Ans. 
4 
47)329 
829 
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The composition of the divisor maj be more distinctly seen 
t; reference to Tig. 6, and ri-inembering that the dirisor, in all 
cases, is the entire length of the addition, and that the number 
found by the partial divisor is the width of the addition. 

In this case we had 3 blocks, each 20 feet long, and one 7 feet 
long, making the entire addition 47 feet long, and 7 feel wide. 

The aarface of thin addition is the subtrahend. 



Hon. — That too vulkodt of Ulutlrating iquare root Aould bt earefulfy 
totapared, in every pariieiitar, hefort procteding farther. 

SAT. Pkin. 3. — The square of the differehce of two 

NUHBEBB, IS EQUAL TO THE SQUARE OF THE FIRST, MINUS TWIOE 
THE PBODUCT OF THE FIBST BT THE SECOND, PLUS THE SQUARE 
OF THE SECOND. 

Illustration 1. — Required the sqnare of 27 

27 = 30 — 3. The sqnare of 37 then is900 — 2x90 + » 

= 729 Ans. 
Illustration 2. — Required the square of 48, 
43 = 50 — 7. 43" = 3500 — 2 X 350 + 49 = 1849. Or 

byPrin.2: 43 = 40 + 3. 43' = 1600 + 2X 120 + 9= 1849. 
338. Prin. 4. — The product of the sum and difference 

OF two quantities, is equal to the difference op their 

SQUARES. 

Illustration. — 11+ 7 ss= 10. 
11— 7 =_4 

131 — 49 = 72. Ans. 
359. Pkin. 5. — Every number may be considered as 
■being the sum, or the difference of two DTDER NUMBEKS. 

Repeat Priaoiple ], 2, 8, 4, 6. QWe an illuatratioii of each. Why docs 
the length of the additian form the divisor ! Why doea the surface form 
the aabtia.'hvni T 
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PrOB. C. — To EXTRACT THE SQT7ARE ROOT OF ANY NUMBER. 

Rule. — 1. Point off the number into periods of two figures 
each, commencing at the decimal point. 

2. Subtract the greatest possible square from the left hand 
period y writing its root in the quotient. 

3. Annex the second period to the remainder for the \st 
dividend, 

4. Take twice the root already found for a partial divisor, 

5. Find how many times this divisor is contained in the 
dividend^ and annex it to the quotient and the divisor. 

6. Multiply the divisor thus completed by the number la^t 
placed in the quotient ^ and subtract the product from the divi- 
dend, 

7. Annex the third period to the remainder. 

8. Take twice the quotient for a second partial divisor ^ and 
proceed as before till the desired root is found. 

9. Annex periods of ciphers, and a decimal root vnll be 
obtained. 

10. Change Common or Duodecimal Fractions to decimals 
to obtain their roots. 

11. Change Denominate Numbers to the same denomination 
to obtain their square root. 

Square Root is applicable to the Mensuration ot Surfaces. 

examples. 

1936. What is the square root of 1849 

1927. What is the square root of 625 ? 

1928. What is the square root of 7225 ? 

1929. What is the square root of 11025? 

1930. What is the square root of 24025 ? 

1931. What is the square root of 65025 ? 

1932. What is the square root of 81929 ? 

1933. Sum of the answers ? Ans. 954.2324. 

Repeat Prob. C. What is the 1st part of the. Rule ? 2d ? 3d ? 4th ? 5th ? 
6th? 7th? 8th? 9th? 10th? 11th? Repeat the Rule entire. Repeat 
Prin. 1, 2, 8, 4, 5. Give an illustration of each. 
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1934. 
1935. 
1936. 
1937. 
1938. 
1939. 
1940. 
1941. 
1942. 
1943. 



What is the 
What is the 
What is the 
What is the 
What is the 
What is the 
What is the 
What is the 
Sum of the 
What is the 



square root 
square root 
square root 
square root 
square root 
square root 
square root 
square root 



of 56.25 ? Of 17 7' ? 
of 41.25? Of 187.93862? 
of 800. ? Of 602.6026 ? 
of 70. ? Of 784? ? 
of -j»3 ? Of 19| ? 
of if? Of 83.75? 
of ? of i| ? Of 81^^ ? 
of 6 6' ? Of 777/, ? 



answers ? 

square root of 800 to six decimal places ? 



OPIKATION BT 
Common Method. 
800(28.284271 
4 



TWO MKTH0D8. 



48)400 
384 



662)1600 
1124 



5648)47600 
45184 



56564)241600 
226256 



565682)1534400 
1131364 



By this method of extracting 
square root we have used 137 
figures. 

This process may be mate- 
rially shortened by rejecting the 
right hand figures of the divisor. 
See operation below. 

Short Method. 
8-00(28.284271 
4 

48)400 
884 



5656847)40303600 
89597929 



562)1600 
1124 



56568541)70567100 
56568541 



5648)47600 
45184 



13998559 



By this method of extracting 
square root, only 86 figures 
were used. 

Common Method 137 

Short Method 86 



56|5|6|4)241600 
226256 

"15344 
11312 



4032 
8955 



77 
56 

21 
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SECTION II. 
MENSURATION OF SURFACES. 

300. For definitions and demonstration of principles, the 
stndent is referred to Geometry. 

301. Areas of all similar surfaces are to each other as the 
squares of their like dimensions. 

1. Triangles. 

PrOB. CI. — To FIND THE HYPOTHENUSB. 

RtJLB. — The square root of the sum of the squares of the 
ba^e and perpendicular* 

PrOB. CII. — To FIND THE PERPENDICULAR. 

Rule. — The square root of the difference of the squares of 
the hypothenuse and ba>se. 

Prob. cm.— To find the base. 

Rule.— The square root of the difference of the squares of 
the hypothenuse and perpendicular. 

Prob. CIY. — To find the area of a triangle, the base 

AND altitude BEING GIVEN, r ; 

Rule. — Half the product of th^ base and perpendicular, or 
the product of half the base and perpendicular, or the pro- 
duct of half the perpendicular and base, 

Prob. CY. — To find the area of a triangle, the sides 
being given. 

Rule. — From half the sum of its sides, subtract each side 
separately. Then the square root of the product of the half 
sum, and these differences, will be the area, 

2. Quadranglesi 

Prob. CVI. — To find the side of a square. 

Rule. — Take the square root of its area. 

Prob. CYII. — To find a side of a rectangle, parai<lelo- 

OBAM^ I0R EVOMBUS. 

Rule. — Divide its area by its altitude^ 
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Prob. CVIII.— To find the area of a square, rbctangu^ 

PARALLELOGRAM, RHOMBUS, OR RHOMBOID. 

Rule. — Multiply the length by the perpendicular breadth. 
Prob. CIX. — To find the area of a trapezoid. 
Rule. — Half the product of the perpendicular breadth by 
the sum of the parallel sides. 

3. FolygonB. 

Prob. CX. — To find the side of any reoular polygon. 

KuLE. — Divide the area by the product of the number of 
sides and half the perpendicular, from one of its sides to the 
centre. 

Prob. CXI. — To find the area of any irregular polygon. 

Rule. — Divide the figure into triangles, and find the sum 
of their area^s. 

Prob. CXII. — To find the area of any regular polygon. 

Rule. — The prodiLct of the perimeter, and half the perpen^ 
dicular, from one of its sides to the centre. 

4. Circles. 
Prob. CXIII. — To find the circumference of a omcLS. 
Rule. — Multiply the diameter by ft. 

Note.— »r is equal to 3.1415926635897932984626+, or 3.1416, nearly. 

Prob. CXIV. — To find the diameter of a circle. 

Rule. — Divide the circumference by ft. 

Prob. CXV. — To find the area of a circle. 

Rule. — Multiply the square of the diameter by ^ n; or ^ the 
product of the circumference and diameter ; or the product of 
half the diameter, by half the circumference. 

Prob. CXVI. — To find the side of a square equal to a 
given circle. 

Rule. — Multiply the diameter by .886227. 

NoTK.— .886227 is equal to J s/~^. 

Prob. CXVII. — To find the side of an inscribed squabs. 
Rule. — Multiply the diameter by .7071 Od 

Note. — .707106 is equal to y/ .b. 
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PrOB. CXVIII. — To FIND THE CIRCUMFERENCE FROM AN 
INSCRIBED SQUARE. 

Rule. — Divide the side of the square by .225079. 

PrOB. CXIX. — To FIND THE SIDE OF AN INSCRIBED SQUARE 
FROM THE CIRCUMFERENCE. 

Rule. — Multiply the circumference by .225079. 

5. Spheres. 

Pros. CXX. — To find the surface of a sphere. 
Rule. — Multiply the diameter by the circumference, 

6. Cones and Pyramids. 

PrOB. CXXI. — To FIND THE SURFACE OF A CONE OR PYRAMID. 

Rule. — Half the product of the circumference or perimeter 
of the base, and §.lant height, added to the area of the base. 

PrOB. CXX 1 1. — To FIND THE SLANT HEIGHT. • 

Rule. — Subtract the area of the base from its entire surface. 
Divide the remainder by ^ the circumference of base, 

7. Ellipses. 

Prob. CXXIII. — To FIND the circumference of an ellipse. 
Rule. — Multiply Jt by the square root of half the sum of the 
squares of the two axes, 

Prob. CXXIY. — To find the area of an ellipse. 
Rule. — Multiply i ft by the product of the axes. 

8. Gyliiiders. 

Prob. CXXV. — To find the convex surface of a cylinder. 
Rule. — Multiply the length by the circumference. 
Prob. CXXVI. — To find the length of a cylinder. 
Rule. — Divide the convex surface by the circumference, 

9. Polyhedrons. 

Prob. CXXVII. — To find the axis of a cube. 
Rule. — Take the square root of three times the square of 
one Me. 



240 MENSURATION OF SURFACES. 

PROB. CXXVIII. — To FIND THE SURFACE OF A REGULAR 
POLYHEDRON. 

Rule. — Multiply the area of one side by the number of sides, 

EXAMPLES. 

1944. The base of a triangle is 21 ffeet, the perpendicular 32 
feet. What is the length of the hypothenuse ? 

1945. A ladder 50 feet long, with its foot 17 feet from a 
bailding. To what height will it reach on the building ? 

1946. A rope is tied to the top of a pole 100 feet high. Sup- 
pose the rope to be 400 feet long, how far may it be extended 
on a level from the foot of the pole ? 

1947. What is the contents of a triangular field, whose base 
is 121 rods and altitude 57 rods ? 

1948. What is the contents of a field, whose sides are 57 rods, 
81 rods, and &6 rods ? 

1949. There is a square field containing 675 square rods. 
What is the length of one side ? 

1950. What is the distance of the opposite corners in the 
abovementioned field ? 

1951. What is the length of a roof 20 feet wide, containing 
6000 square feet ? 

1952. What is the area of a rhombus, length 7 inches, perpen- 
dicular breadth 6 inches ? 

1953. What is the difference between a square field, 207 rods 
on a side, and a rectangular field, 200 rods by 214 rods ? 

1954. What is the difference between 4 fields 21 rods square, 
and one field 42 rods square ? 

1955. I have a six-sided field, containing 5 acres. What is 
the length of one. side, they being equal ? (See Art. 361.) 

1956. I have a field bounded by six sides, each 37 rods. How 
many acres does the field contain ? 

1957. How far distant from each other are the opposite sides 
of the abovementioned field ? .f 

1968. Sum of the answers? Ans. 5646.0D1. 
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1959. I have an irregalar field, the length of whose sides are 
as follows: 1st, 21 rods; 2d, 31; 3d, 41; 4th, 46; 5th, 67; 
6th, 71 ; and 7th, 25. The distance from the 1st corner to the 
3d is 27 rods ; from the 1st to the 4th, 51 rods; from the 1st 
to the 5th, 8 rods ; from the 1st to the 6th, 69 rods. How 
many acres does the field contain ? 

1960. What is the circumference whose diameter is 6 feet ? 

1961. What is the diameter of a circle, whose circumference 
is 314159.265. miles ? 

1962. How many acres in a field 43 rods in diameter ? 

1963. How many acres in a field 75 rods in circumference ? 

1964. What is the difference in rods between a field 44 rods 
in diameter, and a square field 42 rods on each side ? 

1965. How large a square can be cut out of a circle 33 inches 
in circumference ? 

1966. How large a square is equal to a circle 33 inches in 
circumference ? 

1967. What is the diameter of a circle that shall be equal in 
area to a field 24 rods square ? 

1968. What is the diameter of a circle that will contain a 
field 27 rods square ? 

1969. What is the surface of a sphere 9 feet in diameter ? 

1970. What is the convex surface of a cone, slant height 9 
feet, diameter of base 3 feet ? 

1971. What is the entire surface of a cone, slant height 27 
feet, diameter of base 4 feet. 

1972. What is the circumference of an ellipse whose axes are 
7 and 11 feet? 

1973. What is the area of an ellipse whose axes are 15 and 
21 feet ? 

1974. What is the convex surface of a cylinder, diameter 4 
feet, length 2 feet ? 

1975. What is the length of a cylinder whose convex surface 
is 12000 square feet, and circumference 400 ? 

1976. Sum of the last 16 answers ? Ans. 101166.7824. 
21 
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SECTION III. 

CUBEROOT. 

363* Cube Root is the process of determining the root from 
the third power, or cube, and is expressed thus, s/ , or by the 
fractional index J. 

363. The following principles are very important ^ and 
the application of them should he thoroughly understood before 
an oMempt to extract cube root. 

364. Prin. 1. — The cube of the greatest number ex- 
pressed BY A single figure CANNOT CONTAIN MORE THAN 

THREE PLACES; AND, GENERALLY, THE CUBE OF ANY NUMBER 
CANNOT OCCUPY MORE THAN THREE TIMES THE NUMBER OF 
PLACES OCCUPIED BY ITS ROOT. 

Illustration 1. — The cube of 9 is 729. 

The cube of 99 is 970299. 
Inf. — The root will contain as many figures as the cube has 
periods of 3 figures each. 

III. 2. — 76*321 '431 has a root of 3 figures, as there are 3 periods. 

36tS. Prin. 2. — The cube of the sum of two numbers 

IS equal to the cube of the first, plus 3 times the SQUARE 
OF the first multiplied by the second, plus 3 TIMES THE 
second MULTIPLIED BY THE SQUARE OF THE FIRST, PLUS THE 
CUBE OF THE SECOND. 

Illustration. — ^27 is equal 20 + 7, the root. 

20+ 7 
20+ 7 

Product by 7 140+ 49 

Product by 20 400+ 140 

400+ 280+ 49 
20+ 7 

Product by 7 2800+1960+343 

Product by 20 8000+5600+ 980 

Cube of 27 = 8000 + 8400 + 2940 + 348 
C +2800+980 '^ 
or 8000 \ + 2800+980 V + 848 = 19688 



C +2800+980 '^ 
■] +2800+980 V 
( +2800+980) 
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We will now reverse the operation, and first point off the 
number into periods of 3 figures each, according to Prin. 1. 

We then find the greatest cube of the left hand period, 19,000, 
to be 8000, and its root 20. Subtracting this cube, 8000, from 
the given number, 1968:3, and it leaves a remainder, 11683. 

We now wish to obtain the second 
19*683/30 figure of the root, and, by inspecting 
8 000* 7 the work by involution, we find the 



1200 

420 

4^ 



1669 



1 1 683 27 remaining numbers to be composed of 
11683 Ans. ^^^®® separate terms. The 1st term, 

' 8400, is composed of 2800, multiplied 

by 3. This 2800 was composed of the square of the first figure 
of the root multiplied by the second figure, or the one we now 
wish to find. Hence, if we divide 2800 by the square of 20 (the 
figure already found), we shall obtain the second figure of the 
root; but as we have not the 2800, we set aside 3 times the 
square of 20 as a divisor to 8400, or 3 times 2800, which is 20 x 
20x3= 1200. 

We now consider the second term, 2940, or 3 times 980. 
This 980 was composed of the first figure of the root, 20, mul- 
tiplied by the square of the last figure (the one to be found). 
We must now use the 1200 above as a partial divisor to obtain 
the second figure of the root. And as this partial divisor is 
much smaller than the real divisor, allowance must be made in 
the quotient figure; thus, 1200 is contained in 11683 9 times, 
but the real divisor will be contained only 7 times. Hence, 
3x 7x 20 will be the divisor to 3 times 980, or 2940. We then 
set aside, under the 1200, 3 x 7 X 20 = 420. 

Examining the third term, 343, we find it is composed of the 
cube of the second figure in the root. Hence, 7 x 7 = 49, is 
the divisor of the third term. Set this aside under 420, and 
add these three partial divisors, which gives 1669 as the true 
divisor, and 27 as the root. 

362. What is cube root? How may it be expressed? 364. What is 
Prin. 1 ? Give an illustration. What inference from Prin. 1 ? How can 
you tell how many figures the root of any number will contain ? 865. Re- 
peat Prin. 2. 



42 1 1083 
49 11683 
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This method may be shortened by 

rejecting the ciphers, and the work 
will then tnke the following form. 

This princi])le will also admit of a 
geometrical illustration, as well as the 
algebraical above. 



GEOMETRICAL ILLUSTRATION OF CUBE ItOOT. 

B have 19683 blocks, each 1 foot every way, and 
we wish to form them into a pile of equal length, height, and 
breadth. What will be the dimensions of the pile ? 

By pointing off into periods of 3 figures each, according to 
Prin. 1, we perceive the root of the first period to be 20, aud 
its cube SOOO ; that is, if we make a pile 20 blocks each way, 
it will contain 8000 blocks, and we have left 11683 blocks, thns: 

F,o. 1, 19-683(20 



This is represented by Fig. 1. 
It will be perceived that we mnst add 
on three sides at once to preserve the 
form of the figure, and that eacb-side is 
20 feet in length. Hence, it most take 
20 X a> = 400 blocks to cover one side, and 3 x 400 = 1200 
to cover 3 sides, one foot in thickness. Therefore divide 11683 
by 1200 to obtain the number of additions. Making allowance, 
p 2 OS in square root, for a partial divisor, 

i find that 7 additions may be made. 
As one contains 1200 blocks 7 will con- 
tain 7 X 1200 = 8400. 
This addition is represented by Fig. 2. 
These three additions contain 2800 
blocks each, making the entire addition 
8400 blocks. 
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There will now be left 3 spaces, each 20 feet long and 7 feet 
square. See Fig. 2. 

It will then take 7 x 7x 20 = 980 to fill up one space, and 3 
times 989 = 2940 blocks to fill the entire spaces. The pile will 
then take the form of Fig. 3. There 
is now wanting a corner cube, 7 feet 
on a side, to complete the additions 
which will contain 7 x 7 X 7 = 34:3 
cubic feet. 

' The entire cube (see Fig. 4) is com- 
posed of 8 blocks, as follows ; — 

1 cube containing 8000 cu. ft. 

3 square slab^, *' 8400 

3 long blocks, '* 2940 

1 corner cube, '* 343 

. Total contents 196^3 

The divisor in cube root is com- 
posed of the entire surf ace of the ad- 
ditions, and its composition is best 
6een by reference to Fig. 6. 

Fio. 6. 
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20 
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400 


400 


400 


140 


140 


140 


7 
49 



. In the above example the 3 square blocks contain 1200 sq. 
ft, the 3 long blocks contain 420 sq. ft., and the corner square 
contains 49 sq. ft. ; added gives a divisor, 1669, and the nume- 
rical operation is thus given : — 

Or, rejecting ciphers, thus: 



1200 


19683/20 
8000 V 7 


420 
49 


11683 27 ft. 
11683 


1669 

21* 






12 
42 
49 



19-683(27 

8 



1669 



11683 
11683 
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PROB. CXXIX. — To EXTRACT CUBE ROOT. 

Rule. — 1 . Point off the number into periods of three figures 
eachf commencing at the decimal pointy and making full pe- 
riods by annexing ciphers, if necessary, to the decimal part. 

2. Subtract the greatest possible cube from, the left hand 
period, and write its root in the quotient. 

3. Annex the second period to the remainder for the first 
dividend, 

4. Take three times the square of Ihe root already found 
for a partial divisor, 

5. Find how many times this partial divisor is contained in 
the dividend, rejecting its two right hand figures, and write 
the number in the root, 

6. Complete the divisor by adding, 1st, three times the pro- 
duct of the last figure in the root multiplied by the other fig- 
ures in the root, and, 2d, the square of the last figure in the 
root, placing each one step to the right. (See divisor aJt foot 
of page 245.^ 

7. Multiply the divisor thus completed by the last figure in 
Ihe root, and subtract the product from the dividend. 

8. Annex the third period to the remainder for a second 
dividend. 

9. Proceed in the same wxinner till the desired root is ob- 
tained. 

10.-4 decimal root may be obtained by annexing periods of 
ciphers. 

11. Change Common or Duodecimal Fractions to Decimals 
to obtain their roots. 

12. Change Denominate Numbers to the same denomination 
to obtain their root. 

■ I ■ 111 — I ■ I «l ■ ■ I ■ ■■■■■! ■ ^ ■■-■-■ ■ ■ 

Repeat Prob. CXXIX. Repeat Ist part of the rule. 2d. 3(i. 4th. 6th. 6th. 
7th. 8th. 9th. 10th. 11th. Repeat the entire rule. Repeat Priu. 1,2. 
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EXAMPLES. 

1977. Required the cube root of 12167. 

1978. What is the cube root of 140608 ? 

1979. What is the cube root of 551368 ? 

1980. What is the cube root of 6666 ? 

1981. What is the cube root of .008? 

1982. What is the cube root of .81 ? 

1983. Required the cube root of .729. 

1984. Required the cube root of 7.29. 

1985. Required the cube root of 72.9. 

1986. Required the cube root of 729. 

1987. Required the cube root of 2. 



1988. What 

1989. What 

1990. What 

1991. What 

1992. What 

1993. What 



is the cube root of 3 ? 

Is the cube root of | ? 

is the cube root of 4^ ? 

is the cube root of -^^ of 4^ of 7.6 ? 

is the cube root of 24 9' 8" 11'"? 

is the sum of the answers? Ans. 202.6887. 
1994. Required the cube root of 800. by common method to 
the 5th decimal place. 

This method may be shortened as follows : — 



800(9.2831 
729 



24844)71000 
49688 



2561344)21312000 
20490762 

821 24« 
768402 



9 
_9 

81 
3 

248 
64 



9 
_2 

l8 
_8 

64 



2 
2 

4 



24844 1st DiTisor. 



52846 
25613 

27233 



It requires 327 figures, by 
the common method, to ob- 
tain the above result. By the 
short method, 125. 



92 
8 

736 
3 

2208 



92 
_9^ 

TsT 

828 

8464 
3 

25392 

2208 
64 

2561844 2d Divisor. 



8 
_8 

64 
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SECTION IV. 

MENSURATION OF SOLIDS. 

All similar solids are to each other as the cubes of their like 
dimensions. 

PrOB. CXXX. — To FIND A SIDE OF A CUBE. 

Rule. — Extract the cube root of iti contents, 

PrOB. CXXXI. — To FIND THE CONTENTS OF A CUBE, OB ANT 
BODY WHOSE SIDES ARE PERPENDICULAR TO EACH OTHER. 

Rule. — Find the product of the length, breadth , and hei^t. 

PrOB. CXXXII. — To FIND A SIDE OF A PARALLELOPIPEDQN. 

Rule. — Divide the contents by the product of two sides, 

PrOB. CXXXIII. — To FIND the contents of a prism, CY- 
LINDER, OR UNGULA. 

Rule. — The product of the height and area of the base. 
Prob. CXXXI V. — ^To FIND the contents of a qos^E or 

PYRAMID. 

Rule. — The product of J of the perpendicular height and 
area of the base, 

Prob. CXXXV. — To find the contents of a frustrum of 

A CONE. 

Rule. — The product of ^n,^ the perpendicular height ^ and 
the quotient of the difference of the cubes of the diameters of 
the two ends, divided by the difference of the diameters, 

Prob. CXXX VI. — To find the contents of a frustrum 

of A pyramid OR CONE. 

Rule. — Add to the sum of the two area^, the square root of 
their product. Multiply this sum by ^ the perpendicular height, 

Prob. CXXXVII. — To find the contents of a wedqe. 

Rule. — Add twice the length of the back to the length of the 
edge. Then take ^ of the product of this sum, the height, of 
the wedge, and the breadth of back, 

Prob. CXXXVIII. — To find the contents of a sphere. 

Rule. — The product of the cube of the diameter and'^ h, ". 

Note.— J ir = .6236. 
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PbOB. CXXXIX. — To FIND THE CONTENTS OF A SPHEROID. 

KuLE. — The product of the square of the shorter axis by the 
longer axis, and ^ n, 

PrOB. CXL. — To FIND AN INSCRIBED CUBE IN A SPHERE. 

KuLE. — The square root of ^ the square of the diameter. 

Pros. GXLI. — To find the contents of a cask. 
Rule. — The product of the lengthy the sum of the squares 
of the heady tvrice th^e mean^ and hung diameters and .1309, 

Pbob. CXLII. — To FIND the ullage of a cask. 
Rule. — When the cask is standing. The product of the net 
inches, and ^ the sum of the head, mean, and bung diameters, 

Pbob. CXLIII. — To find the government tonnage of 
vessels. 

Rule. — For a double-decked vessel. Subtract from the 
length | of the breadth. Multiply this difference by twice the 
square of ^ the breadth, and divide by 95. 

Prob. CXLIV. — For a single-decked vessel. 
Rule. — Subtract from the length f of the breadth. Multiply 
this difference by the breadth and depth, and divide by 96. 

Prob. CXLV. — To find the carpenters' tonnage. 
Rule. — For a double-decked vessel. The product of the 
length, the breadth, and ^ breadth, divided by 95. 

Prob. CXLVI. — For a single-decked vessel. 
Rule. — The product of the length, breadth, and depth, di- 
vided by 95. 

Prob. CXLYII. — To find the tonnage of steamships. 
Rule. — Deduct the tonnage due to the engine-room from the 
whole tonnage, 

Pbob. CXLVIII. — To find the contents of any irre^ 

GULAR BODY. 

Rule. — Fill a vessel full of water, immerse the body, and 
measure the quantity of water it displaces. 
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EXAMPLES. 

1995. What is the length of one side of a cubical block, con* 
taining 166875 cubic inches ? 

1996. What is the distance between the opposite corners of a 
cube, 17 inches on a side? •• ' 

1997. What is the distance betwien the opposite corners of a 
Bcbool-room 21 feet long, 20 feet wide, knd 9 feet high ? 

1998. What are the contents of a cubical blo($k 13^ feet oa « 
Bide? 

1999. How many gallons of atmosphere in a i^>om 21 feet 
long, 20 wide, and 9 feet high ? 

2000. What is the difference in capacity, between a cart 6 feet 
long, 4 feet wide, 1^ deep, and one 5^ feet long, 4^ wide, and 
2i deep ? Sum of the above answers, 30877.4224. 

2001. I have a bin containing 100 bushels. It is 4 feet wide 
and 6 feet deep. How many feet long is it ? 

2002. How many cubic feet of earth must be thrown out itf 
digging a well 6 feet in diameter and 80 feet deep ? 

2003. What are the contents of a pyramid 13 feet high, with 
a triangular base, 7, 10, and 12 feet on a side ? 

2004. What are the contents of a fru strum of a cone 6 feet 
in diameter at top, 20 feet at the base, and 40 feet high ? 

2005. What are the contents of Bunker Hill Monument, 20 
feet square at the base, and 15 feet at the top, and 220 feet 
high ? Sum of the last 5 answers, 76074.4721. 

2006. What are the contents of a wedge, length of the back 
2 inches, length of the edge 1^ inches, height 11 inches, and 
breadth 3 inches ? 

20Q7. What are the contents 9f . a sphere 31 inches in dia- 
meter ? 

2008. How laro^e a cube will hold. 8 times as much as the 
sphere in the last example ? 

2009. What are the contents of a spheroid, shorter axis 13 
incheis, longer axis 21 inches ? 

Sum of the last 4 answers, 17537.0181. 
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2010. How large a cube can be cut from a sphere 66.6 feet 
in diameter? Ans. 38.451. 

2011. What are the contents of a barrel 41 inches long, head 
diameter 28 inches, mean diameter 29 inches, and bung diameter 
3D inches ? Ans. 27092.11 cu. in. or 117.28 gal. 

2012. What is the ullage of a cask, Wet inches 21, head dia- 
naeter 17 inches, mean diameter 19 inches, and bung diameter 
22 inches ? Ans. 406. cu. in. 

2013. What is the government tonnage of a vessel, length 112 
feet, breadth of beam 23 feet, depth 12 fl^et ? 

2014. What is the government tonnage of a double-decked 
ship 250 feet long, 45 feet breadth, and 35 feet deep ? 

2015. What is the carpenters' tonnage of a vessel, with the 
same dimensions as In the 2013th example ? 

2016. What is the carpenters' tonnage of a ship, dimensions 
the ^me as in the 2014th example ? 

2017. What is the government tonnage of a steamship 230 
feet long, 40 feet wide, depth of bold 32 feet, tonnage of the 
engine-room 150 tons ? 

2018. Required the contents of 4 crabs and 2 lobsters, which, 
placed in a cylinder 18 inches in diameter, partly full of water, 
caused it to rise 1 1 inches ? 

2019. What is the sum of th^ last six answers ? 

Ans. 10035.74. 

How do yon find the side of a cube ? Give the rale for extracting cube 
root. How find the contents of a cnbe? How of any body whose sides 
are perpendicular to each other? How find the side of a parallelogram? 
The contents of a cone? Frustrum of a cone? What is ir? How much 
18 it ? How flnit the frastrum of a pyramid ? The contents of a wedge ? 
Sphere ? Spheroid ? Inscribed cube ? Cask ? Ullage of a cask ? . How 
find government tonnage ? For a single-decked vessel ? Carpenters* ton- 
nage? Tonnage of Bteam«hip8? How find tke contents of an irregular 
body? 
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DIVISION II. 

SERIES. 

366* A Series is a progression of nambers or qnantities, 
which succeed each other according to some determined law. 

367. Of the various kinds of Series, Arithmetical Progres- 
sion, or Eqni-different Series, is that which progresses by a con- 
stant difference. 

368. Geometrical Progression is that which progresses by a 
constant factor or multiplier. 

CHAPTER I. 

ARITHMETICAL PROGRESSION. 

369. The series in Arithmetical Progression, may increase 
or decrease ; forming an ascending or descending series. 

370. The numbers which form the series, are called terms. 
The first and last are called extremes. The remaining ones 
are called means, 

371. Connected with erery series, are five parts, so intimately 
related, that any three being given, the other two may be found. 

These are— 1st. The First Term. 
2d. The Last Term. 
3d. The Number of Terms. 
4th. The Common Difference. 
5th. The Sum of the Series. 

Prob. CXLIX. — Given, the first term and common dif- 
ference, TO .CONSTRUCT THE SERIES. 

Rule. — Add the common difference to any term^ and it will 
give the following term. 

866. What is a Series ? 367. What is an Equi-different Series? 868. 
What is Geometrical Progression ? 869. What two kinds of Arithmetical 
Series ? 870. What are the seTeral part« of a series called ? What is the 
first term? 871. How many parts must be giyen to find the remaining 
ones ? Last term ? Number of terms ? Sum of series ? 
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Pros. CL. — Given, the first term, common difference, 
and nuaiber of terms, to find the last term. 

KuLE. — Add the first term to the product of the common differ- 
ence , and the number of terms y less one 

Prob. CLI. — Given, the common difference, number of 
terms, and last term, to find the first term. 

Rule. — Subtract the product of the common differencej and the 
number (f teimsy less one y from the last term. 

pROB. CLII. — Given, the extremes and common differ- 
ence, TO FIND THE NUMBER OF TERMS. 

Rule. — Add one to the quotient of the difference of the extremes^ 
divided by the common difference, 

Prob. CLIII. ^ Given, the extremes and number of 
terms, to find the common difference and means. 

Rule. — Divide the difference of the extremes by the number of 
termSy less one, for the common difference. Then construct the 
series by Prob. CL. 

Prob. CLIV. — Given, the extremes and number of 
terms, to find the sum of the series. 

Rule. — Multiply J the sum of the extremes by the number of 
terms, or the sum of the extremes by i the number of terms. 

Prob. CLV. — Given, the extremes and common differ- 
ence, TO FIND THE SUM OF THE SERIES. 

Rule. — Find the number of term^ by Prob. CLll, and the sum, 
of the series by Prob, CLIV. 

Prob. CLVI. — Given, the extremes and sum of the 

SERIES, TO FIND THE COMMON DIFFERENCE. 

Rule. — Divide the sum of the series by J the sum of the ex- 
tremeSy and the difference of the Extremes by this quotient , less one. 

Prob. CLVII. — Given, the first term, number op terms, 

AND SUM of the SERIES, TO FIND THE LAST TERM. 

Rule. — Subtract the first term from the quotient of the sum 
of the serteSy divided by i the number of terms. 
22 
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EXAMPLES. 

2020. What is the last term of an arithmetical series, whoso 
first term is seventeen, number of terms 21, and common differ- 
ence 11 ? 

2021. What is the common difference of a series, whose ex- 
tremes are B and 10, and number of terms 12 ? 

2022. What is the number of terms in an equi-different 
series, whose first term is seven, last term 205, and common 
difference 11 ? 

2023. What is the sum of a series, whose first term is 21, 
last term 2282, and number of terms 202 ? 

2024. What is the sum of a series, whose first term is 23, last 
term 4434, and common difference 1 1 ? 

2025. What is the common difference of an arithmetical series, 
whose first term is five, last term 55, and the sum of the series 
630? 

2026. What is the last term of an equi-different series, whose 
first term is seven, number of terms 31, and sum of the series 
twelve hundred and forty ? 

2027. What is the 12th term of a series, whose first term is J, 
and common difference J ? 

2028. What is the sum of a series, whose first term is j% last 
term 98y*^, and number of terms 78 ? 

2029. Which is the most, an arithmetical series whose first 
term is 7, last term 71, and number of terms 41, or an equi- 
different series whose first term is 41, last term 71, and number 
of terms 21 ? How much ? 

2030. Find 7 means between 183 and 215. 

2031 . What is the sum of the answers on this page ? 

Ans. 1129429||. 



Give Prob. CXLIX. Rule. Prob. CL. Rule. Prob. CLI. Rule. Prob. 
CLII. Rule. Prob. CLIII. Rule. Prob. CLIV. Rule. Prob. CLV. 
Rule. Prob. CLVI. Rule. Prob. CLVII. Rule. 
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CHAPTER II. 

QEOMBTRICAL PROGRBSSIOK. 

373. The series in a Geometrical Progression, may increase 
or decrease,. forming an ascending or descending series. 

373. There are also 5 parts, as in Eqni- different Series, any 
three of which being given, the remaining two may be found. 

These are — 1st. The First Term. 
2d. The Last Term. 
3d. The Number of Terms. 
4th. The Common Ratio. 
5th. The Sura of the Series. 

374. The first and last are called extremes. 
37tS. The remaining terms are called means. 

Pros. CLVIII. — Given, the first term and common 
ratio, to find the means, or to construct a series. 

Rule Multiply any term, hy the ratio, and it will give the 

following term. 

Prob. CLIX. — Given, the first term, ratio, and num- 
ber OF TERMS, TO FIND THE LAST TERM. 

Rule. — Multiply the ratio, raised to a power, one less than the 
number of terms, by the first term. 

Prob. CLX. — Given, the last term, ratio, and number 

OF terms, TO FIND THE FIRST TERM. 

Rule. — Divide the last term by the ratio, raised to a power one 
less than the number of terms. 

Prob. CLXI. — Given, the extremes and ratio, to find 

THE SUM OF the SERIES. 

Rule. — Divide the difference of the extremes, by the ratio, less 
one, and add the greater extreme to the quotient. 

372. How many kinds of Geometrical Series ? 873. How many parts 
has a series, and what are they ? Which are extremes ? Which means ? 
Give Prob. CLVIII. Rule. 
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Peob. CLXII. — Given, the extremes and ratio, to find 

THE number of TERMS. 

KuL^:. — Divide (he last terrrij by such a power of the ratio as 
ioill give a quotient equal to the first term^ anci. one, plus the index 
of that pov:er of the ratio, will he the number of terms. 

Prob. CLXIII. — Given, the extremes and number of 
terms, to find the ratio. 

KuLE. — Divide the greater extreme by the less, then extract that 
root of the quotient whose index is one lesi ^an tlie number of 
terms. 

Note. — By this rule any nnmber of means may be inserted between any 
two extremes. 

EXAMPLES. 

2032. The first term, 6, and the ratio, 2, bein^ given, con- 
struct a geometrical series of 15 terms. 

2033. What is the last term of a geometrical series, whose 
first term is 3, ratio 7, and number of terms 9 ? 

2034. What is the first term of a series, whose last term is 
1048576, ratio 2, and number of terms 24 ? 

2035. What is the number of terms in a series, whose first 
term is J, last term 108, and ratio 6 ? 

2036. What is the sum of the series, whose first term is 3, 
last term 384, and ratio 2 ? 

2037. What is the ratio of a series, whose first term is 12, ' 
last term 108, and number of terms 3 ? 

2038. Insert two means between 12 and 324. 

2039. What is the last term of a series, whose first term is 2, 
ratio 10, and the number of terms 12? 

2040. What is the first term in a series, whose last term is 
885735, the ratio 3, and number of terms 12 ? 

2041. What is the sum of the answers on this page ? 

Ans. 20001 7491 926J. 

Give Prob, CLIX. Rule. Prob. CLX. Riile. Prob. CLXI. Rule. 
Prob. CLXII. Rule. Prob. CLXlII. Rule. How may any number of 
means be inserted ? 



ANNUITIES. 857 

4 

CHAPTER III. 

ANNUITIES. 

376. This subject includes questions relating to salaries, 
taxes, rents, funded debts, and payments of any kind made at 
regular periods. It is a most important rule in Arithmetic. 

377. An Annuity is a certain sum payable annually, or at 
regular intervals, either for a limited or an unlimited time. 

878. Annuity Certain, is limited to a certain number of 
years. 

379. Annuity Contingent, is limited by one or more lives. 

380. Annuity in Possession, is one commenced. 

381* Annuity in Reversion, is one to commence m future. 
389. Annuity in Arrears, is one due, but not paid. 
383. Perpetuity, is an unlimited annuity. 

PrOB. CLXIV. — To FIND THE AMOUNT OF AN ANNUITY, AT 
SIMPLE INTEREST, FOB A GIVEN TIME. 

KuLE. — Consider the annuity the first term of an arithmetical 
series ; the interest for one year, or from one payment to another ^ 
the common difference ; and the number of payments the number 
of terms. Then find the sum, of the series by Prob. CL. and 
CLIV. 

Prob. CLXV. — To find the amount of an annuity, at 

COMPOUND INTEREST, FOR A GIVEN TIME. 

Rule. — Make $1.00 the first term of a geometrical series; the 
amount of %\, 00, from one payment to. the next, the ratio ; and the 
number of payments the number of terms. Then find the sum 
of this series by Prob. CLIX. and GLXI, and multiply it by the 
annuity. 

376. What does Annuities include? What common business transactions 
are performed by this rule? 877. What is an annuity? 378. Annuity 
Certain? 379. Annuity Contingent ? 380. Annuity in Possession ? 381. 
Annuity in Reversion? 382. Annuity in Arrears? 383. Perpetuity? 
Repeat Prob. CLXIV. Rule. Prob. CLXV. Rule. Prob. CLXVI. Rule. 

22* 



PBOB. CLXVI. — To FIND THE PRESENT WORTH OF AH AK- 
NUITT. 

Bulk. — 1. Ftnil the turn of the icriet us in the last problem. 

2. Divitle thii turn hy ike amount of Sl.OO, at compound intt- 
reit,/or the same intervah of time and rate. 

3. JHIiiltipli/ this guoticiil bj/ the annuity. 

PROB. CLXTII. — To FIND THE VALUE OP A PEBPBTUITT. 

KuLE. — Dioide the perpetuity by the rale per cent. 

Prob. CLSVIII. — To find thb present worth of an an- 
nuity IN REVERSION. 

KULK. — 1. Find ihepretent value of the annuity from the pre- 
tent time until it terminalei, 

8. Subtract from this, the present value of the annuity, from the 
present lime to the lime the annuity commences. 

pROB. CLXIX. — To FIND AN ANNUITY FROM ITS PRESENT 
VALUE. 

BuLE. — Dioide its value by the present value of an annuity of 
*1.00, /or iV« time and rate. 

PitOB. CLXX. — To FIND AN ANNUITY FROM ITS AMOUNT. 

KuLB. — Divide the amount of the annuity by the amount of an 
annuity of $1.00, fur the tafne rate and time. 

EXAMFLEB. 

2042. What is due for the rent of a hoase for 4 years, at $300 
per year, payable quarterly, reraaining unpaid till the end of the 
lease, at simple interest ? 

2043. What wonld it amount to at compoond interest ? 

2044. What will purchase au annuity of $375 for 1& years f 

2045. Whnt is a perpetuity of $14i.W worth ? 

2046. A child has an annuity of $:1U0, to commence when he 
arrives at the age of 21, and continue 30 years. What is it 
worth when the child is 16 years old f 

3047. What ouiiuity will $16000 purchase, to continQe21 years? 

2048. What tax mast be assessed each year lo pay a debt of 
$300,000, at 6 per cent., in 16 years? 

2049. Whflt is the sum of the answers ? Ads, $40401.52. 
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CHAPTER IV. 

LOAN AND FUND ASSOCIATIONS, OR BUILDING ASSOCIATIONS. 

38 J:. These iostitutions are founded for the promotion of two 
objects : 1st, to accumulate funds ; and, 2d, to furnish loans for 
building and other purposes. 

38tS. They may be temporary or permanent, and the number 
of shares may be limited or unlimited. 

386. The final value of a share is determined by each asso- 
ciation, and is usually from $100 to $500. 

387. The first object, the accumulation of funds, is accom- 
plished by the periodical payment of certain sums, till the insti- 
tution is able to redeem its own issues at a certain pre- deter- 
mined value, when the accumulated fund is returned to those 
holding shares. 

388. Each share thus becomes an annuity to the association. 

389. The second object, furnishing loans, is accomplished 
by lending money to shareholders upon their surrendering their 
title to the fund when accumulated, and paying a specified an- 
nuity or interest ; or, in other words, by permitting a share- 
holder to draw out his fund, at a discount, whenever he desires. 

390. The funds are put up at auction at every meeting, and 
bid off to the shareholder paying the highest discount. 

391. The cost of a share, at simple interest, is found by 
Prob. CLXIY, Annuities. 

393. The cost of a share, at compound interest, is found by 
Prob. CLXV, Annuities. 

Note. — Computations under this chapter and the preceding, may be 
facilitated by using the following tables. 

884. What two objects do these institutions embrace? 385. Are they 
temporary or permanent? Limited or unlimited shares? 386. How is the 
final value of a share determined ? 387. How is the first object accom- 
plished? 888. What does each share thus become? 889. How is the 
second object accomplished? 890. How are the funds disposed of ? 891. 
How is the cost of a share, at simple interest, found ? 892. The cost at 
compound interest? 
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TABLE, 

Showing (ht amount of an Annuity of one dollar per annunif compound iiU&- 

rest J from 1 year to 40, inclusive. 



Yra. 
1 


3 per cent. 


3^ per cent. 


4 per cent 


6 per cent. 


6 per cent. 


7 per cent. 


1.000 000 


1.000 000 


1.000 000 


1.000 000 


1.000 000 


1.000 000 


2 


2.030 000 


2.035 000 


2.040 000 


2.050 000 


2.060 000 


2.070 000 


3 


3.090 900 


3.106 225 


3.121 600 


3.152 600 


3.183 600 


3.214 900 


4 


4.183 627 


4.214 943 


4.246 464 


4.310 125 


4.374 616 


4.439 943 


5 


6.809 136 


5.362 466 


5.416 323 


5.525 631 


6.637 093 


6.750 739 


6 


6.468 410 


6.550 152 


6.632 975 


6.801 013 


6.975 319 


7.153 291 


7 


7.662 462 


7.779 408 


7.898 294 


8.142 008 


8.393 838 


8.664 021 


8 


8.892 336 


9.051 687 


9.214 226 


9.549 109 


9.897 468 


10.259 803 


9 


10.159 106 


10.368 496 


10.582 795 


11.026 564 


11.491 316 


11.977 989 


10 


11.463 879 


11.731 393 


12.006 107 


12.577 893 


13.180 795 


13.816 448 


11 


12.807 79b 


13.141 992 


13.486 351 


14.206 787 


14.971 643 


15.783 699 


12 


14.192 030 


14.601 962 


15.025 805 


15.917 127 


16.869 941 


17.888 461 


13 


15.617 790 


16.113 030 


16.626 838 


17.712 983 


18.882 138 


20.140 643 


U 


17.086 821 


17.676 986 


18.291 911 


19.598 632 


21.015 066 


22.550 488 


15 


18.598 914 


19.295 681 


20.023 588 


21.578 564 


23.275 970 


25.129 022 


16 


20.156 881 


20.971 030 


21.824 531 


23.657 492 


25.670 528 


27.888 054 


17 


21.761 588 


22.705 016 


23.697 612 


25.840 866 


28.212 880 


30.840 217 


18 


23.414 435 


24.499 691 


25.645 413 


28.132 385 


30.905 653 


33.999 033 


19 


25.116 868 


26.367 180 


27.671 229 


30.539 004 


33.759 992 


37.378 965 


20 


26.870 374 


28.279 682 


29.778 079 


33.066 964 


36.785 691 


40.995 492 


21 


28.676 486 


30.260 471 


31.969 202 


36.719 252 


39.992 727 


44.865 177 


22 


30.536 780 


32 328 902 


34.247 970 


38.506 214 


43.392 290 


49.005 730 


23 


32.452 884 


34.460 414 


36.617 889 


41.430 475 


46.995 828 


53.436 141 


24 


34.426 470 


36.666 528 


39.082 604 


44.501 999 


50.815 577 


58.176 671 


25 


36.459 264 


38.949 867 


41.645 908 


47.727 009 


64.864 612 


63.249 030 


26 


38.653 042 


41.318 102 


44.311 746 


61.113 464 


69.156 383 


68.676 470 


27 


40.709 634 


42.759 060 


47.084 214 


64.669 126 


63.705 766 


74.483 823 


28 


42.930 923 


46.290 627 


49.967 583 


68.402 583 


68.528 112 


80.697 691 


29 


45.218 860 


48.910 799 


62.066 286 


62.322 712 


73.639 798 


87.346 529 


80 


47.675 416 


61.622 677 


66.084 938 


66.438 848 


79.068 186 


94.460 786 


31 


50.002 678 


54.429 471 


69.328 335 


78^760 790 


84.801 677 


102.073 041 


32 


52.502 759 


57.334 502 


62.701 469 


75.298 829 


90.899 778 


110.218 154 


33 


55.077 841 


60.341 210 


66.209 527 


80.063 771 


97.343 166 


11S.933 425 


34 


57.730 177 


63.458 152 


69.857 909 


85.066 959 


104.183 755 


128.258 765 


So 


60.462 082 


66.674 013 


73.652 225 


90.320 307 


111.434 780 


138.236 878 


36 


63.271 944 


70.007 603 


77.698 314 


05.836 823 


119.120 867 


148.913 460 


37 


66.174 223 


73.457 869 


81.702 246 


101.628 139 


127.268 119 


160.337 400 


88 


69.169 449 


77.028 895 


85.970 338 


107.709 546 


135.904 206 


172.661 020 


89 


72.284 233 


80.724 906 


90.409 150 


114.095 023 


145.058 458 


185.640 292 


40 


76.401 260 


84.550 278 


95.025 616 


120.799 774 


154.761 966 


199.636 112 
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TABLE, 

Showing the present worth of an Annuity of one dollar per annum^ from 1 

year to 40, inelunve. 



Yn. 

i 


3 per cent. 


3}i ijer cent 


4 per cent. 


6 per cent. 


6 per eent. 


7 per cent. 


Yni. 

1 


0.970 874 


0.966 184 


0.961 538 


0.952 381 


0.943 396 


0.934 579 


2 


1.918 470 


1.899 694 


1.886 095 


1.859 410 


1.833 393 


1.808 017 


2 


3 


2.828 611 


2.801 637 


2.775 091 


2.723 248 


2.673 012 


2.624 314 


3 


4 


3.717 098 


3.673 079 


3.629 895 


3.545 951 


3.465 106 


3.387 209 


4 


5 


4.579 707 


4.515 052 


4.451 822 


4.329 477 


4.212 364 


4.100 195 


6 


6 


5.417 191 


5.328 553 


5.242 137 


5.076 692 


4.917 324 


4.766 53T 


6 


7 


6.230 283 


6.114 544 


6.002 055 


5.786 373 


6.582 381 


6.389 286 


7 


8 


7.019 692 


6.873 956 


6.732 745 


6.463 213 


6.209 744 


5.971 295 


8 


9 


7.786 109 


7.667 687 


7.435 332 


7.107 822 


6.801 692 


6.515 228 


9 


10 


8.630 203 


8.316 605 


8.110 896 


7.721 735 


7.360 087 


7.023 577 


10 


11 


9.252 624 


9.001 551 


8.760 477 


8.306 414 


7.886 875 


7.498 669 


11 


12 


9.954 004 


9.663 334 


9.385 074 


8.863 252 


8.883 844 


7.942 671 


12 


13 


10.634 955 


10.302 738 


9.985 648 


9.393 573 


8.862 683 


8.357 635 


13 


14 


11.296 073 


10.920 520 


10.563 123 


9.898 641 


9.294 984 


8.746 452 


14 


15 


11.937 935 


11.517 411 


11.118 387 


10.379 658 


9.712 249 


9.107 898 


16 


16 


12.561 102 


12.094 117 


11.652 296 


10.837 770 


10.105 895 


9.446 632 


16 


17 


13.166 118 


12.651 321 


12.165 669 


11.274 066 


10.477 260 


9.763 206 


17 


18 


13.753 513 


13.189 682 


12.659 297 


11.689 587 


10.827 603 


10.059 070 


18 


19 


14.323 799 


13.709 837 


13.133 939 


12.085 321 


11.158 116 


10.335 578 


19 


20 


14.877 475 


14.212 403 


13.590 326 


12.462 210 


11.469 421 


10.593 997 


20 


21 


15.415 024 


14.697 974 


14.029 160 


12.821 163 


11.764 077 


10.835 527 


21 


22 


15.936 917 


15.167 125 


U.451 115 


13.163 003 


12.041 582 


11.061 241 


22 


23 


16.443 608 


15.620 410 


14.856 842 


13.488 574 


12.303 379 


11.272 187 


23 


24 


16.^35 542 


16.058 368 


15.246 963 


13.798 642 


12 550 358 


11.469 334 


24 


25 


17.413 148 


16.481 515 


15.622 080 


14.093 946 


12.783 356 


11.663 583 


26 


26 


17.876 842 


16.890 352 


15.982 769 


14.275 185 


13.003 166 


11.825 779 


26 


27 


18 327 031 


17.285 365 


16.329 586 


14.643 034 


13.210 634 


11.986 709 


27 


28 


18.764 108 


17.667 019 


16.683 063 


14.898 127 


13.406 164 


12.137 111 


28 


29 


19.188 455 


18.035 767 


16.983 715 


15.141 074 


13.590 721 


12.277 674 


29 


30 


19.600 441 


18.392 045 


17.292 033 


15.372 461 


13.764 831 


12.409 041 


30 


31 


20.000 428 


18.736 276 


17.588 494 


15.592 811 


13.929 086 


12.631 814 


31 


32 


20.338 766 


19 068 865 


17.873 562 


15.802 677 


14.084 043 


12.646 555 


32 


33 


20.765 792 


19.390 208 


18.147 646 


16.002 549 


14.230 230 


12.753 790 


33 


34 


21.131 837 


19.700 684 


18.411 198 


16.192 204 


14.368 141 


12.854 009 


34 


35 


21.487 220 


20.000 661 


18.664 613 


16.374 194 


14.498 246 


12.947 672 


35 


36 


21.832 262 


20.290 494 


18.908 282 


16.546 852 


14.620 987 


13.035 208 


36 


37 


22.167 235 


20.570 525 


19.142 679 


16.711 287 


14.736 780 


13.117 017 


37 


38 


22.492 462 


20.841 087 


19.367 864 


16.867 893 


14.846 019 


13.193 473 


38 


39 


22.808 215 


21.102 500 


19.584 485 


17.017 041 


14.949 076 


13.264 928 


39 


40 


23.114 772 


21.355 072 


19.792 774 


17.159 086 


15.046 297 


13.331 709 


40 



262 LOAN AND FUND ASSOCIATIONS. 

PrOB. CLXXI. — To FIND THE COST OF A LOAN. 
Rule. — Add the present worth of a share (computed by Prob. 
CLXVIy AnnuUlts) to the present worth of the annuity required 

for the. loan. 

Prob. CLXXII. — ^To find the actual rate of interest 

PAID FOR A loan. 

Rule. — Add to the cost of the share the amount of an annuity 
required for the loan, and from this sum subtract the amount 
loaned. Then divide this difference by the product of the time in 
years and the amount loaned, 

EXAMPLES. 

2050. Suppose a building association required a monthly 
payment of $2.00, and guaranteed $500.00 to each shareholder 
at its close, what will a share cost, if it close in 7 years, allow- 
ing 6 per cent., simple interest? 

2051 . What will a share cost, as above, at compound interest ? 

2052. Wiiat will it cost to borrow $200.00 on a single share, 
from the above association, they requiring $1.00, in addition to 
the monthly payments, as interest, for 7 years ? 

NoTB. — The present worth of the share in this case is nothing. 

2053. Which would be preferable, to take the above loan and 
its monthly payinents, to continue for 8 years, or to borrow the 
same sum for the same time, at 6 per cent., compound interest, 
and what is the diflFerence ? 

2051. If a building association require a monthly payment of 
$1.00, and guarantee $200.00 on each share at the close, what 
will a share cost if it close in 8 years, allowing 6 per cent, sim- 
ple interest ? 

2055. What is the sum of the answers on this page ? 

Ans. $838.05. 

What is the derivation of the term annuity f What is the present worth 
of an annuity? Wherein do Arithmetical and Geometrical Progression 
differ from each other r Give Prob. CLXXI. Rule. Prob. CLXXIL Rule. 
Which should you prefer, to borrow money on a note for 7 years, or obtaig. 
it from a building association for the same time ? Why ? 
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REVIEW OF PARTS I, II, III, IV, V. 
MISCELLANEOUS EXAMPLES. 

2056. The town of Danvers has a debt of $75000, which is 
to be paid in 5 years. They wish to establish a sinking fund to 
pay this amount when due. The taxable property of the town 
is estimated at $2987000. What must be the annual tax on a 
dollar to secure the amount, provided the fund be invested at 6 
per cent., compound interest ? Ans. .00445 per cent. 

2057. What is the square of 9-^^^ ? 

2058. What is the square root of | ? 

2059. What is the cube of 9J ? 

2060. What is the cube root of 9121 ? 

2061. What will a share in the Potomac Building Association 
cost, if a monthly payment of $2 is required for 8 jears ? 

2062. James. Bright gave his note of $786.25 due in 9 months, 
with interest. He is offered a discount of 7 per cent, if he will 
pay it now. What sum will pay the debt ? 

2063. Harvey Wright lent Harvey Kingsbury $500 for 2 
months, Dec. 28th, 1860, at 6 per cent. When was this note due ? 

2064. What rate per cent, did Kingsbury actually pay for the 
money ? 

2065. What is the area of a circle whose diameter is 216.826 
feet ? 

2066. How large a square could this circle contain ? 

2067. The quotient is 72096g»^. What is the divisor and 
dividend ? 

2068. Sum of the above answers ? Ans. €1455549.6166. 

2069. The product is 117y\, and two factors are 3iJ and 
9_u^. What is the third factor ? Ans. 3§|J. 

2070. Change ^^^ and 4|| to their lowest form. 

2071. Give the prime factors of 2491. 

2072. Give the least common multiple of 289672 and 937862. 

2073. What is the sum of a series whose ratio is |, first term 
912, and number of terms 18 f 
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2074. A. holds three notes against B., one of $200, due in 6 
months ; one of $300, due in 8 months ; and one of $800, due 
in 10 months. B. desires to make one payment of the whole. 
When should it be made ? Ans. In 8 m. 22 da. 

2075. What should be the face of a note drawn on 4 months 
at 6 per cent., that, discounted, will pay the above debt, provided 
the several sums are on 7 per cent, interest ? Ans. $1180.28. 

2076. John Parsons holds the following notes against Samuel 
Smith, viz : 

One dated Jan. 11th, 1852, for $600, at 3 years. 
July 10th, 1852, for $400, at 2 years. 
Jan. 18th, 1854, for $300, at 6 months. 
Mr. S. desires to pay the whole at one payment. When 
should it be made ? 

2077. A person borrows five thousand dollars, at 5 per cent., 
paying the interest at the end of the year, and loans it out at 6 
per cent., receiving the interest thereof quarterly. What will 
he make per annum ? .. 

2078. What is the difference between the simple interest of 
$600 for 4 years, and the compound interest of the sanaci sum fpfi 
that time ? 

2079. If, by working 12 hours per day, a man can plow ^ of , 
a field in 16 days, how long will it take him tp do the Femaiuder, 
if he work 15 hours per day ? 

2080. In the middle of a pond, 18 yards square, stands a 
flag-staflF 120 feet high. What will be the length of a rope 
reaching from the top of the staff to the nearest edge of the 
pond ? 

2081. A certain room is 32 by 40 feet, and 10 feet high. 
What will be the length of a cord extending from one of the 
lower corners to the most distant upper one ? 

2082. What are the dimensions of a field containing 24 acres, 
having its breadth equal to two-thirds of its length ? 

2083. What ia the sum of the last six answers on this page 7 

Ana. 404,55. 
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2084. How far will a man travel, if he walks lOJ hoars at 
B^ miles per hour, 11 J hours at 3| miles per hour, and 9| hours 
at 4^ miles per hour ? 

2086. How long would it take a man to drive over this dis- 
tance, at the rate of 7| miles per hour ? 

2086. What are the contents of a field that is 237f rods on 
one side, and 34 If rods on the other ? 

2087. How many gallons in a box 3| feet long, 2| feet wide, 
and 2^ feet deep ? 

2088. How deep must a cylinder be, 14 inches in diameter, 
to contain 1 bushel ? 

2089. There is a cubic box whose inside dimensions are 16 
inches each way. Into this is placed a ball 15 inches in dia- 
meter. How many gallons of water will fill the box ? 

2090. What is the sum of the above answers? 

Ans. 81382.6828. 

2091. There is a room to be plastered, painted, papered, and 
carpeted. The mason agrees to plaster and find the material 
for $.25 per square yard. The painter finds stock and puts 3 
coats of paint on the washboards for $.37^ per square yard ; 
paints the windows at $.75 each, doors at $2.50 each, fireplaces 
at $3.75 ^ach ; and finds paper and hangs it on the walls for $.27 
per square yard. An upholsterer is to furnish and put down the 
carpet for $1.37^ per square yard. The room is 36 feet long, 18 
feet 6 inches wide, and 10 feet 4 inches high ; wash boards 14 
inches high. There are 6 windows, each 4 feet 3 inches wide, 
and 7 feet 4 inches high ; and 5 doors, 4 feet 8 inches wide, 8 
feet 2 inches high ; also 2 fire-places, 3 feet 6 inches high, and 
3 feet wide. What will the plasterer's bill amount to ? 

2092. How much the painter's ? 

2093. What is the entire expense ? Ans. $185.30. 

2094. What is the difference between 16| x 17|. and 16^ X 
17i? 

2095. If I pay $369.21 for 1191 gallons of molasses, for what 
most I sell it per gallon to gain 13 per cent. ? Ans. 35 cts. 

23 
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2096. How much carpeting i yards wide will it take to cover 
a floor 95 feet wide, and 86 feet 6 inches long ? 

2097. How much carpet paper 2^ yards in width will cover 
the same floor ? Sum of answers, 533.9505. 

2098. A father willed ^ of his property to his eldest son, ^ 
to his second son, and ^ to his daughter. The father and eldest 
son both were killed at the same time. How must the property 
be divided ? 

2099. A farmer has several tracts of land. The first tract, 
of 15 acres, is worth $25 per acre. The second, of 37 acres, is 
worth $67 per acre. The third, of 400 acres, is worth $18 per 
acre. How many acres must he take from his fourth field, worth 
$9 per acre, to be able to sell his land at $20 per acre ? 

2100. If a family of 15 persons consume 23^ tons of soft coal 
in 8 months, how much coal would last 27 persons 8 years 6^ 
months ? 

2101. How many cubic feet in a cellar that would contain it ? 

2102. What will it cost to insure my house, valued at $65QPy 
at I per cent, per annum ? 

2108. What is the sum of the last four answers ? 

Ans. 9363.475568. 
2104. What is the average due of the following account t 

James Allen , hot, of B. B. JEntvnstle. 

Jan. 12, 1859. Merchandize, 6 mos. $347.21. 

Feb. 26, ** " 

tt it 



Mar. 17, 
May 27, 
July 17, 

Aug. 3, 

« 17, 
Sept. 12, 

it 28, " " 



(I << 



tt tt 

tt tt 

tt tt 



4 mos. 


637.28. 


7 mos. 


858.98. 


5 mos. 


329.18. 


3 mos. 


817.37. 


9 mos. 


128.19. 


4 mos. 


397.63. 


6 mos. 


918.17. 


7 mos. 


412 39. 


3 mos. 


1783.41. 


5 mos. 


385.31. 
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3105. A fisb was put in a cjiinder I foot 6 iuohea in dia- 
meter, containing 14 inches of water, and the water was observed 
to rise 6 inches. What was the cubic contents of the fiahl 

3106. Sold a quantity of flour at ten dollars per barrel, and 
in so doing made a profit of 30 per cent. What did the flour 
cost me ? 

2107, Job. C. Fearson sold a qtmntity of butter at 25 cents 
per pound, which gave him a profit of 36 per cent. If he had 
sold it at 18 cents per pound, what would hare been the gain or 
loss per cent. ? 

3IU8. Marshall Jones bought a qnarter section of governmeDt 
land at |1 .25 per acre. He paid $3 per acre for breaking it up, 
tSOO for fencing it, and |I200 for bis buildings. After keeping 
bis farm two years, he sold oat at $20.01 per acre. How nnucli 
did he make by the transaction, not allowing interest ? 

3IOi). What rate of interest did Mr. Jones make on the money 
he invested ? 

2110. How many rails will it take to enclose a square piece 
of land, containing 720,000 acres, with a fence five rails high, 
allowing fifteen rails to every two rods ? 

2H1. If the tract of land were an equilateral triangle, con- 
taining the same number of a^ires, how many rails would it take f 

2112. How many rails would it take, if the same number of 
acres were in the form of a regular hexagon 7 

2113. William iJrown has a field which is fenced in with a 
rail fence, eontainijig 16 rails to the rod. The field is in the 
form of a square, and contains as many acres as there are rails 
in the fence that surrounds it, ilow miiny acres in the field ? 

Sum of answers above, 1646422.68. 
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PART VI. 

EXCHANGE, PHILOSOPHICAL AND 

ASTRONOMICAL QUESTIONS, 

AND PRACTICE. 



CHAPTER I. 

EXCHANGE. 

SECTION I. 
DOMESTIC EXCHANGE. 
§ 1. Orders. 
393. An Order is a written document authorizing and re- 
questing a person that owes you to pay a specified amount to a 
third party. 

394. The General Form of an Order. 

lo me, t^a/ion SStoti^n. 



30S. This order becomes payable by Charles T. Young en- 
dorsing or writing his name on the back of it. 

396. If Mr. Orme refuses to pay the money to Mr. Young's 
order, Mr. Young could not commence an action at law with 
him, but must hold Mr. Brown responsible. 

397« If Mr. Orme is unable to pay on presentation, but 
agrees to pay in a specified time, say 15 days, he writes across 
the face of the arder, 

^^ S^ayauu M£een aaw^ ^zo^m e/aie, 

25 ♦ (269) 
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398. An order may be given on time : as, Sixty days after 
sight please pay, &c. &c.; or, Please pay twenty days after 
nghtj &c, 

399. '*Days of Grace" may or may not be allowed. 

§ 2. Acceptances, 

400. If yon have an account which yon wish paid, you 
mast carefully make oat a ''Bill,'' naming each item, with its 
date, price, quantity, and amount. 

On presenting this to the debtor, if he is unable to pay at the 
time, he may write his name across the face of the bill, and 
then, the bill is called an acceptance, and becomes in all respects 
a note, and is negotiable. In the same way, an order becomes 
an acceptance. (See Art. 397.) 

§ 3. Notes. 

401. A Note is a written or printed document, promising to 
pay a specified sum, in money or other property, at some future 
time. 

409. Notes are of several kinds, as Promissory, Negotiable, 
Bankable Joint and Several, &c. 

403. Form of Promissory ITote. 

404. Thomas Benton is the " maker" of the note. 

40tS« Jesse D. Bright has the full title to this note, ftnd 
cannot transfer the right to another, except for collection in his 
name. He is the "holder." 
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406. No person can be compelled to pay money to another, 
unless he has received an equivalent; hence, the words *' value 
received*' are essential to every note. 

407* A promissory or other note may be on demand, or on 
time, and is then called a 

ITote on Time. 

408. The words on interest may be omitted ; legal interest 
will be understood. 

409. In most places, days of grace are allowed, unless the 
note distinctly says *' without grace,*' 

410. A note is '* payable^ ^ on the day it was promised to be 
paid, but not "(^we** till the last day of grace, unless that day 
falls on Sunday, or on a legal holiday. And if a note is pay- 
able on Sunday, and a legal holiday comes on Saturday, the note 
must be paid on Friday. 

411. To make a legal demand for the payment of a note, the 
note must be presented to the maker at the specified time and 
place, 

419. If he refuses or neglects to pay it, it is said to be dis- 
honored. 

Negotiable Notes. 

413. A negotiable note is one that may be transferred from 
one person to another. They are of two forms : 1st, those pay- 
able to a person or order ; 2d, those payable to a person or bearer. 

414. Those payable to order become payable by the endorse- 
ment of the name of the payee on the back of the note. 
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4LIS. The second class are payable to the holder, whoever. be 
may be. 

Forms of ITegotiable Notes. 

Unczlu aaud- a/^z aale tj /tto^nii^e la ^^ ^i^eio^ 
ven ^Oitnaj o% 'Ueazetj ntne nu/nclzeci lw€nlu='4eve7k 
i/otuii^j vauie lececveaj te^^moeU tnleze^l a?ia ti/Moul 



Hl^Mt, 



416. The Crst note is made payable by Mr. Griswold's placing 
his name on the back of the note, called " endorsing it.'* 

417« By endorsing, the " endorser' ' becomes responsible for, 
1st, the genuineness of the note ; 2d, for legal possession and 
right of transfer ; and, 3d, for its payment. 

4:18« Every person who places his name on the back of a 
note, becomes in a like manner responsible, whether he has an 
interest in it or not. 

419. All endorsers are freed from their obligations if the 
note is-fiot presented to them for payment, or protested, on the 
very day it is payable. 

490. A Protest is a docnment made out by a Notary 
Public, <*ertifying that a note is dishonored, and that the en- 
dorsers are responsible. 
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4:91« A bankable note does not differ materially from a nego- 
tiable note, but usually has the place of payment named. 

Form of a Ban^ble Note. 

irM!>i^ c^auii. cMe^ cialej jfo^ vauie 'uceth^j Ky Atths 
7?itde io /i^^y Joawt^n S^^ewetj <yi tyic^^ ^ewe nan^ 
{/tea emcl ^uven^^dM^ €sMia/i<i.. ^auat^ie cU ^uMhSk^ 

Form of a Joint ITote. 
t/nct^ aayd- cMez aa^, ^ vame ^ucet^veaj tae 

Form of Joint and Several Note. 
^50, Jhv^ ^(y^, Oa, //, ^B5p, 

^£emuet rrttcox, 

423. If a note remains a specified number of years without 
any payment, it becomes outlawed, and cannot be collected. It 
maybe renewed, however, by the payment of any amount endorsed 
on the back before it is outlawed. 

493. A note under seal or attested, is not outlawed for 20 years. 
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SECTION II. 
FOREIGN* EXCHANGE. 

4:94:« Exchange takes into consideration the payment of 
a sam of money by an order at a distance. 

4:3tS« A Bill of Exchange is a written or printed order, an- 
thorizing the payment of a specific sum of money on the maker's 
account. 

436. There are always three parties, and generally four : 
1st, the Drawer or maker of the bill ; 2d, the Drawee ^ the per- 
son receiving payment ; 3d, the Payee^ the person making pay- 
ment ; and 4th, the Bemitter^ or purchaser of the bill. 

^97. Three bills are drawn for the same amount, and to- 
gether, are called a set of exchange. This is to guard against 
loss. 

498. When the parties reside in the same country it is called 
Inland Exchange. 

439. When the parties reside in different countries it is 
called Foreign Exchange. 

430. Bills of Exchange may be endorsed, and the parties 
are liable the same as in the case of notes. 

43|« The Intrinsic Par of Exchange is a term used to com- 
pare the intrinsic value of the coins of different countries. 

433. The Commercial Par of Exchange is a comparison of 
coins, according to their commercial value. 

433. The Course of Exchange is the price paid at one place 
for bills drawn on another. 

434. Bills of Exchange are at a premium when they cost 
more than they are drawn for. 

43tS. Bills of Exchange are at a discount when they cost 
less than they are drawn for. 

436. Previous to 1842, 1 pound sterling was worth $4.44|, 
and this is called the "old par." 
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437* Since 1842, 1 pound sterling is wortli $1.84, and this 
is called the '* new par.'* 

4:38. Exchange between England and the United States is 
still estimated at so mnch per cent, on the ''old par." 

439* At old par, 9 pounds sterling equal |40. 

Peob. CLXXIIT. — To find the value of a set of ex- 
change ON LONDON. 

Rule. — 1. Bediice the' amount of the bill to pounds. 

2. Take 40 ninths of that amount. 

8. To this, add the amount of premium. 

Illustration. — What is the value of a set of exchange on 
London, amounting to £2300, premium 8 per cent. ? 

Amount in Pounds, 2300 

40 



10222| 
.08 

817.77i 


9)92000 

10222f 

817| 



$1 1040 Ans. 

EXAMPLES. 

2114. A merchant in Baltimore wishes to remit to Lirerpool 
£4786 11«., exchange being 9^ per cent. What will it cost 
him ? 

2116. A man wishes to remit £8000 to his friend in Glasgow, 
exchange being 10| per cent. What will it cost him ? 

2116. James Brown bonght on speculation a set of exchange 
for 7| per cent., amounting to £7468 9s. What did it cost ? 

2117. Charles Brown can pay a bill in London by remitting 
$21000 in specie, or by purchasing a bill of exchange for £4325 
at 8^ per cent, premium. What is the difference between the 
two methods of payment ? 

2118. Sam of the aboTe answers ? Ans. 98620.84. 
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PROB. CLXXIV. — To FIND THE AMOUNT OF A BILL OF EX- 
CHANGE, THAT A GIVEN SUM WILL PURCHASE. 

Rule. — 1. Find the cost of the money unit. 
2. Divide the given sum by that cost. 

Illustration. — What amount on London will $8000 purchase 
at 9^ per cent, premium ? 

1.0925 $4.8555)8000.000(1650.011 

40 4855 555 

9)43700 3166 666 

$4. 855| =Oott of a pound. 2913 333 

243 333 
242 775 



Ans. £1650.011. 558 

485 



ra 



examples. 



2119. What amount of exchange will $9786 purchase on 
Edinburg, exchange at 9| per cent. ? 

2120. What amount of exchange on Dublin can I purchase 
for $15787.50, exchange at 10^ per cent. ? 

2121 . What amount of exchange on London can I purchase 
for $12757.21, exchange 9 per cent. ? 

2122. What amount of exchange can I purchase on Liverpool 
for 1576 bales of cotton, 450 lbs. each, at 7^ cents per lb., after 
deducting my agent's commission of 3^ per cent., exchange 
being 8| per cent. ? 

2123. Bought 12 hhds. of sugar, each 987 lbs., at 9jiy cents, 
at Havana, and shipped to Liverpool to a commission merchant 
for sale and returns. He writes he has paid freight and other 
charges, $367.81. Also, that he has sold it for 11^ cents, and 
charged me 3^ per cent, commission. What bill of exchange 
will settle the account between us, exchange being 8 per cent. ? 

2124. What is the sum of the answers on this page ? 

Ans. $18714.74. 
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Tables of Foreign Coins. 

English Money, 

4 Farthings make 1 Penny (d). 

12 Pence " 1 Shilling («.)• 

20 Shillings " 1 Pound (£). 

21 Shillings " 1 Guinea (G.). 



Pound Sterling of Great 

Britain f4.84 

Pound of Canada, Nova 
Scotia, N. Brunswick, 
and Newfoundland.... 4.00 
Franc of France and 

Belgium 186 

Livre Tournois of France . 185 
Florin of Netherlands 
and the Southern 

States of Germany 40 

Marc Banco of Hamburg .35 
Rix Dollar of Bremen... .78| 
Thaler of Prussia and 
Northern States of 

Germany 69 

Specie Dollar of Den- 
mark 1.05 

Specie Dollar of Sweden 

and Norway 1.06 

Rial of Vellon of Spain .05 
Rial of Plate of Spain.. .10 

Milree of Portugal 1.12 

'* of Azores 83J 

24 



Silver Rouble of Russia $ .75 

Florin of Austria 485 

Lira of Lombardo-Ye- 
netian kingdom and 

Tuscany 16 

Lira of Sardinia 186 

Ducat of Naples 80 

Ounce of Sicily 2.40 

Leghorn Livres 16 

Taelof China 1.48 

Rupee, Company and of 

India 445 

Pagoda of India 1.84 

Doubloon of Havana.... 17.00 

Dollar of Laguayra 75 

Pezza of Leghorn 87 

Tuscan Crown 1.05 

Scudo of Malta 40 

Nutkeel of Mogadore... .75 
Mamoody of Morocco... .05 

Scudo of Naples 95 

Dollar of Port au Prince .33 
Rix Dollar of Riga 69 
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CHAPTER II. 

PHILOSOPHICAL AND ASTRONOMICAL QUESTIONS. 

Si;CTION I. 
PHILOSOPHICAL QUESTIONS. 

Pros. CLXXY. — To find how par a body will pall in a 

GIVEN TIME. 

Rule. — Multiply the square of the time in seconds by 16.083, 
and the product will be the answer in feet, 

Prob. CLXXVI.— To find the aboent of a body projected 
upwards. 

Rule. — The square of ^ the time in seconds ^ multiplied by 
16.083, wUl give the distance in feet. 

Prob. CLXXVII. — To find the height of a vertical 
stream. 

Rule. — Determine the velocity from the quantity of water 
forced through the pipe in a given time. Divide the velocity 
by 8.02, and the square of the quotient will be the distance. 

Prob. CLXXVIII. — To determine distance by sound. 

Rule. — Multiply the time in seconds by 1100, 

Note. — Sound moves about 1 tnile in 5 beats of the pulse. 

Prob. CLXXIX. — To find the strength op a rope. 
Rule. — The square of the circumference, multiplied by 200, 
vsill give the weight in pounds it will safely bear. 

Note. — White ropes are J more durable. 

Prob. CLXXX. — To determine the power op the lever. 

Rule. — As the short arm of the lever is to the long arm, so 
is the power to the weight. 

Prob. CLXXXI. — To determine the power of the wheel. 

Rule. — As the diameter of the axle is to the diameter of the 
wheel, so is the power to the weight. 

Prob. CLXXXII. — To determine the power of the pulley. 

Rule. — Multiply the power by the number of ropes thai sup- 
port the weight. 

Giye Prob. 175 and Rule. 176, 177, 178, 179, 180, 181, 182. 
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Prob. CLXXXIII. — To determine the power op an in- 
clined PLANE. 

Rule. — As the height of the plane is to its length, so is the 
power to the weight. 

Prob. CLXXXI V. — To determine the power op the wedge. 

Rule. — As ^ the back of the wedge is to its length, so is the 
power to its resistance. 

Prob. CLXXXV. — To determine the power or the screw. 

Rule.— ^8 the distance between the threads is to the distance 
the power moves through in one revolution, so is the power to 
the weight, 

Prob. CLXXXVI. — To determine the pressure op a 
pluid on the bottom op a vessel. 

Rule. — Multiply the area of the base in feet by the height in 
feet-, and the product by the weight of a cubic foot of the fluid. 

Note. — Water weighs 62.5 lbs. per cubic foot. 

Prob. CLXXXYII. — To determine the pressure op a 
pluid on the side op a vessel. 

Rule. — Multiply the area of the side by ^ the depth, and the 
product by the weight of a cubic foot of the fluid. 

Prob. CLXXXYII I. — To find the amount op water that 

WILL flow out op A PIPE. 

Rule. — Multiply, the square root of the depth by 5.4, and 
this product by the area of the orifice in feet, and it will give 
the number of cubic feet parsing out. 

JBXAMPLES. 

2125. How far will a ten-pound weight fall in 15 seconds ? 

2126. How high from a plain was a body thrown that was 37 
seconds in returning to the surface of the ground ? 

2127. How high from a plain was a bullet thrown that was 
74 seconds in passing, from the masket to the ground ? 

2128. How high from a plain will an engine throw a vertical 
stream, through an inch pipe, which passes out "with a velocity 
of 96.24 feet per second ? 

2129. What is the sum of the answers ? Ans. 31284.7087. 

Qiye Prob. 188 and Rule. 184, 186, 186, 187, 188. 
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2130. Where must the fulcrum be placed to raise a weight of 
7365 lbs. with a power 825, and lever 7 ft. long ? Ans. Sj% in. 

2131. What weight will a lever raise, long arm 4 feet, short 
arm 3 inches, and power 300 lbs. ? 

2132. What power will it require to raise 6420 lbs. with a 
lever, long arm 6 feet, short arm 6 inches ? 

2133. What weight can be raised with pulleys sustaining the 
weight with 7 ropes, by a power of 318 lbs. ? 

2134. What weight can be raised with a wheel and axle, dia- 
meter of the wheel 4 feet, and of the axle 8 inches, power 87 
lbs. ? Sum of the last 4 answers, 8083. ' 

2135. What weight can be rolled up an inclined plane 37 ft. 
long and 27 in. high, with a power of 187 lbs. ? Ans. 3075^. 

2136. What is the force of a wedge 19 inches long and 8 
inches across the back, if a power of 2000 lbs. be applied to 
the head ? 

2137. What will be the force of a screw whose threads are an 
J of an inch apart, moved by a lever 7 feet long, with a power 
of 71 lbs. ? 

2138. What is the pressure per square foot on the bottom of a 
ship, that draws 20 feet of water ? 

2139. What is the pressure on one side of a square cistern 
filled with water, 8 feet on a side, and 10 feet deep ? 

2140. What is the pressure on one side of the same cistern, 
i full ? 

2141. What amount of water will be thrown upon a water- 
wheel from a vertical outlet 9 inches wide and 8 inches deep, 
and 1 1 feet below the surface of the water ? 

2142. Observed the flash of a cannon, and 24 seconds after 
heard the report. What distance was the cannon from me, 
making no allowance for the movement of light ? 

2143. What is the sum of the last 7 answers ? 

Ans. 341798.8329. 

2144. What is the strength of a rope 2^ inches in circam« 
ferencef Ans. 1088§. 
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SECTION II. 
ASTRONOMICAL -QUESTIOf^S. 

Prob. CLXXXIX. — To find the dominical letter, old 

STYLE. 

Rule. — To the given year add one fourth of itself , plus 4, 
and divide the sum by 7. If there is no remainder, the domi- 
nical letter is O ; if \ remainder, F, and so on in inverse 
order. The dominical letter for the first two months of leap 
year will he the following letter. 

Note. — Old Style closed in 1762 in England and America, and New 
Style commenced. In Russia the change was made in 1830. 

Prob. XCC. — To find the dominical letter, new style. 

Rule. — 1. Divide the centuries by 4, arid take the remain- 
der from 3 ; then add turice this remainder to | of the odd 
years, rejecting fractions, and divide the sum by 7. 

2. If no remainder, the dominical letter is G;if\ remain- 
der, F, and so on in inverse order. 

3. The dominical letter for leap year as in Problem 
CLXXXIX. 

Prob. XCCI. — To find the day of the week correspond- 
ing to any given day of the month. 

Rule. — 1. The dominical letter indicates tlie day on which 
the first Sunday in January will fall, the \st day being A, 2d 
B, M C, dbc. 

2. From this, by counting backwards from the dominical 
letter, ascertain the day of the week for the \st of January. 

3. The following couplet will give the day for the com- 
mencement of each month : — 

At Dover Dwells George Broum, Require, ^ 

Good Colonel French and David Friar. 

4. From the Ist of the month any given day may be easily 
computed. 

24* 
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EXAMPLES. 

2145. What was the Dominical Letter for 1492 ? 

2146. On what day of the week did Columbus discover Ame- 
rica, Oct. 11th, 1492? Ans. Thursday. 

2147. On what day of the week was Washington born, 22d 
February, 1732 ? Ans. Friday. 

2148. On what day of the week did he die, 14th December^ 
1799 ? Ansy Saturday. 

2149. The Great Fire in New York happened the 16th De- 
cember, 1835. What day of the week ? Ans. Wednesday. 

2150. Marshal Ney was shot the 7th of December, 1815. 
On what day of the week ? Ans. Thursday. 

2151. Tea was destroyed the 16th of November, 1773, in 
Boston.^ What day of the week ? Ans. Tuesday. 

2152. Daniel Webster died the 24th of October, 1852, at 
Green Harbor, Marshfieid, Mass. On what day of the week ? 

Ans. Sunday. 

2153. The Battle of Lake Erie took place the 10th of Sep- 
tember, 1813. What day of the week ? Ans. Friday. 

2154. The Dudley Observatory was founded at Albany, N. Y., 
on the 28th of August, 1856. What day of the week ? 

Ans. Thursday. 

2155. President Zachary Taylor died at Washington, D. C, 
the 9th day of July, 1850. What day of the week ? 

Ans. Tuesday. 

2156. Henry Clay died the 29th of June, 1852, at Ashland, 
Kentucky. On what day of the week? ■ Ans. Tuesday. 

2157. Is it a fact "that the Rattle of Waterloo was fought oa 
Friday, the 18th of June, 1815^^ ? Ans. Jan. Ibth was Sunday. 

2158. Did ''the pilgrims land at Plymouth on the 11th of 
December, 1620, on Monday, O. S.'' ? Ans. Yes. 

2159. Di4 '-the Battle of New Orleans occur on Saturday, 
Jan. 8th, 1^15'^? Ans. No. Jan. 8th was on Sunday. 

2160. On what day iqff the week dtd the inauguration of Wash- 
ington take place, April 30th, 1789 ? Ans. Thursday. 
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CHAPTER III. 

INFINITE DECIMALS. 

440. If, when a fraction is reduced to its lowest terms, the 
denominator contains any prime factor besides 2 and 5, the frac- 
tion cannot be changed to a decimal. 

4411. If new ciphers be annexed to the numerator, and it be 
divided by the denominator, the division will never cease, aed 
the quotient is called an Infinite Decimal. 

442. This quotient will consist of one or more figures con- 
tinually repeated in the same order, and hence these Infinite De- 
cimals are called Circulating Decimals. 

443. A Single Repetend is when a single figure repeats, and 
is marked thus : .3 = 3333, &c. 

444. A Compound Repetend is when several figures repeat, 
and is marked thus : .5342 = 342342342, &c. 

44tS. A Pure Repetend is one that contains only repeating 
figures : as, .6654. 

446. A Mixed Repetend is one that contains figures that do 
not repeat : as, .425624. 

44T. Similar Repetends are those that commence with the 

. . . . 

same denomination : as, .5336, .83256. 

448. Dissimilar Repetends are those that do not commence 

. . . . 

with the same denomination : as, .5336, .1388. 

440. Conterminous Repetends are those that end with the 
same denomination : as, .9843;33, .333333. 

4«iO. Similar and Conterminous Repetends are those that 

commence at the same denomination, and close at the same de- 

. . . . 

nomination : as, .4362, .4666. 

4«]il* Similar and Conterminous Repetends are of the same 
denomination, for they ho^ve the same denominator. 
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PrOB. XCCII. — To CHANGE A PURE REPETEND TO A COMMON 
FRACTION, WITHOUT CHANGING ITS VALUE. 

Rule. — Take as many ^^s for a denominator a^ the repe- 
tend has figures. 

Illustration. — Change .3 to a common fraction. 
3 = j = I Ans. 

examples. 

2161. Change .6 to a common fraction. 

2162. Change 7.1 to a common fraction. 

2163. Change .123 to a common fraction. 

2164. Change .71 to a common fraction. 

2165. Change 92.78 to a common fraction. 

2166. Change 32.7691 to a common fraction. 

PrOB. XCCIII. — To CHANGE A MIXED REPETEND TO A COM- 
MON FRACTION, WITHOUT CHANGING ITS VALUE. 

Rule. — 1. Change the repetend to a fraction, as in the last 
problem,. This vnll give a mixed fraction. 

2. Under this write 1 , luith as many ciphers as there were 
figures in the given finite decimal. 

Illustration. — Change .73 to a common fraction. 
.73 = .7| = ^| = «« = |§ = U Ans. 

EXAMPLES. 

2167. Change 5.02 to a common fraction. Ans. 5^^. 

2168. Change 13.1578 to a common fraction. 

2169. Change .327 to a common fraction. 

2170. Change .171 to a common fraction. Ans. -^^j^. 

2171. Change 3.5723 to a common fraction. Ans. ||§g. 

2172. Change .53466 to a common fraction. Ans. f |^5J. 

2173. Change 7.07 to a common fraction. Ans. 7-^^-g. 
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Pros. XGGIY. — To ohanqe repetends to ▲ common deno- 
minator. 

Rule.— ^Jfa^e them similar and conterminous. 

• • • 

Illustration. — Change 4.3, 8.62, and .5 to a common de- 
nominator. 

It will be seen at once that it will make no difference in the 

value of 4.3, whether the 3 repeats, or 33, or 333 ; also, that 

the value will remain the same wherever it begins to repeat. 

In the number 8.52, the value will be the same if 5252 or 
■ . . . • • 

525252 repeat, and there will be no difference if 25 or 2525 
repeat. 

Hence, we may commence the repetends at the same distance 
from the decimal point, and continue them as many places as is 
equal to the least common multiple of the number of repeating 
figures in each repetend. Hence, 

4.3 =r 4.333 

8.52 = 8.525 

.6 = .500 

examples. 

2174. Change .138, .53, and .623 to a common denominator. 

2175. Change .576, 9.287, and .36 to a common denominator. 

2176. Change 8.76 and 5.927 to a common denominator. 

2177. Change 56.7 and 42.35 to a common denominator. 

2178. Change 93.76 and 4.1732 to a common denominator. 

• * • • 

2179. Change 81.33 and 19.876 to a common denominator. 

2180. Change 5.02 and 13.1578 to a common denominator. 

• • • 

2181. Change 72.38 and 24.081 to a common denominator. 

• • 

2182. Change 3.6 and 3.5723 to a common denominator. 

2183. Change 32.7691 and 35. to a common denominator. 

2184. Change 583.030 and .707 to a common denominator. 
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PbOB. XCC V. — To ADD CIRCULATING DECIMALS. I 

Rule. — 1. Change to a common denominator, ., 

2. Add the numerators ^ observing to add to the sum of ffie 

right hand column of the repetends as many as you would 

carry to the right hand column of the finite decimal, 

• • • • 

Illustration. — Add 7.3, 6.286, and .2567. 

If these repetends bad been re- 

7.3 = 7.3333;^ peated, the left hand column of the 

6.286 s= 6.28666 repetend would come on the right 

.2567 == .25675 of the first column to be added, atid 

Ans. 13.95675 *^®° ^® should bate 1 to carry to 

14, making 15. Bat the value isi 
the same, whether written or not. 

EXAMPLES. 

2185. What is the sum of 31.62 + 60.82 + 71. 164 + 45.24? 

2186. What is the sum of 24.132 + 2.23 + 85.24 ? 

2187. What is the sum of 3.6 + 78.3476? 

2188. What is the sum of 99.083 + 1.5 + .814 ? 

2189. What is the sum of 37.23 + .26 + 9.928 ? 

2190. What is the sum of 48.23 + 16.13 ? 

2191. Sum of the answers ? Ans. 615.604602611'. 

PbOB. XCC VI. — To MULTIPLY CIRCULATING DECIMALS, 

BuLSi — 1. Change them to common fractions ; then proceed 
to multiply as in Frob, 

2. Change the product to a circulating decimal, 

EXAMPLES. 

2192. What is the product of 72.38 by 45.24 ? 

2193. What is the product of 24.132 by 2.23 ? 

2194. What is the product of 60.25 by 45.24? 

2195. What is the product of 24.68i by .25? 

2196. What is the product of 48.23 by 16.13? 

2197. What is th« product of .245 by 7.3? 

2198. What is the product of 17.3 by 19.6 ? 
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PeOB. XCCVII. — To SUBTRACT CIRCULATINa DECIMALS. 

Rule. — 1. Change them to a common denominator, 
2. Subtract f observing to add 1 to the right hand figure of the 
subtrahend when its repetend is greater than that of the minuend. 

• • • • 

Illustration. — Subtract 7.5632 from 12.6371. 

In this example, if the repetends were re- 

12.6371 peated, there would be 1 to carry to 2, the 

7.5632 right hand figure of the subtrahend. But then 

5 0738 ^^ would be the same, whether it was actually 

written or not. 



2199. 
2200. 
2201. 
2202. 
2203. 
2204. 
2205. 



What 
What 
What 
What 
What 
What 
What 



EXAMPLES. 

8 the difference between 
s the difference between 
s the difference between 
s the difference between 
s the difference between 
8 the difference between 
s the difference between 



85.62 and 13.76432? 
46.i23 and 41.3? 
801 6 and 400.75? 
1419.6 and 1312.9? 
4234.36 and 16.25 ? 
963.56 and 842.15? 
796.035 and 82.42i ? 



PrOB. XCCVIII.— To DIVIDE circulating DECIMALS. 

Rule. — Change to common fractions^ divide ^ and change the 
quotient to a circulating decimal. 



2206. 
2207. 
2208. 
2209. 
2210. 
2211. 
2212. 
2213. 
2214. 



What 

What 
What 
What 
What 
What 
What 
What 
What 



EXAMPLES. 

s the quotient of 24.081 by .386 ? 
s the quotient of 124.297 by 7.72? 
s the quotient of 8574.3 by .i23 ? 
s the quotient of 963.297 by 3.973 ? 
s the quotient of 1263.6 by 41.3 ? 
s the quotient of 16342.035 by 16.25? 
s the quotient of 24. 132 by 2.23 ? 
s the quotient of 37.23 by 85.62 ? 
s the quotient of 97.26 by 31.62 ? 
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CHAPTER IV. 

ANALYSIS, 

4«i3. Analysis is the name given to the exposition of the 
principles to be employed in solving a problem ? 

4:«S3. Every example has its own peculiarity ; hence, no spe- 
cific directions can be given for analysis ? 

454. The conditions of the question will suggest the method 
of solution, and the success in discovering the best process, and 
of making the shortest application, will depend upon the inge- 
nuity and skill of the pupil. 

455. This may emphatically be called the Common Sense 

EULE. 

EXAMPLES. 

2215. If 25 yards of cloth cost $150, what will 81 yards cost? 

1. W(iat will 1 yard cost ? 

2. What will 81 yards cost? Ans. $486. 

2216. My house, which is worth $6000, is f the value of 
Lemuel Packard's. How much is his worth ? 

1. What is i worth ? 

2. What is ^ worth ? Ans. $6857f 

2217. Richard can mow a piece of grass in 11 days. George 
can mow the same piece in 15 days. In what time will they 
both mow the grass ? 

1. How much will Richard mow in 1 day f 

2. How much will George mow in 1 day ? 

3. How much will they both mow in 1 day ? 

4. How many days to do the whole ? Ans. 6j^q. 

2218. A. can plow a field in 10 days, B. in 7 days, and C. in 
12 days. How long will it take if all work together ? 

2219. If 25^ yards of cloth cost $157^, what will 81| yards 
cost? 
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2220. If, when flour is $9 perl)arrel, the fonr-cent loaf weighs 
8 oz., what ought it to weigh when flour is |6 per barrel, allow- 
ing nothing for its manufacture ? 

1. What would it weigh if flour was $1 per barrel f 

2. What if flour was $6 per barrel ? 

2221. Brown owned /^ of a ship, which sold for $33570. 
What is I worth, at the same rate ? 

1. What is ^^g worth ? 

2. What is the whole ship worth f 

3. What is 4 worth ? 

4. What are f worth ? Ans. $274045^. 

2222. If 35 horses eat 64 bushels of oats in 9 days, how manj 
bushels would 17 horses eat in the same time ? Ans. 3U3 

2223. If a shed 13 feet high cast a shadow 4 feet, how high 
is a monument whose shadow, at the same time, is 106| feet in 
length ? Ans. 3463,9^ ft. 

2224. What part of 5 mi. 2 fur. 12 rds. 3 yds. 2 ft. is 37 
rds. 2 ft. 9 in. ? Ans. ttt?! ff- 

2225. If 57J bushels of wheat are ground in 2 hours 37 min- 
utes, how long will it take to grind 117/^ bushels of wheat ? 

2226. If 57y\ yards of cloth cost $212. 37^, what will 117if 
yards of the same kind of cloth be worth ? Ans. 437943y9^'^3^3^. 

2227. If the steamer perform a trip to Liverpool in 9^ days, 
travelling 213? miles per day, how long would it take the ship 
Superior to pass the same distance, sailing 161 j^y miles per 
day? Ans. 12y^|g.. 

2228. If 25 horses eat 19^ tons of hay in 27 weeks, how many 
horses will eat 37j|f3 tons in I94 weeks? Ans. 67. 

2229. If 137^ gallons of water in one hour run into a tank 
with a capacity for 1200 gallons, and by a pipe 39^ gallons are 
discharged, in how many hours will the tank be filled ? 

2230. If 9^ acres of wheat can be harvested in 3^ days of 
9| hours each, in what time will 13^ acres be harvested, working 
8^ hours per day ? 

25 
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CHAPTER V. 

PRACTICE. 

436. Practice is a short and concise method of solving many 
questions that occur in trade or business. 

4:«(7. Although there is a general similarity in the methods 
of practice, yet each question has its own peculiarity. 

4:58, No specific rules can be given. The student must rely 
upon his own capability and ingenuity for acquiring facility in 
this rule. 

Illustration 1 . — If corn is 50 cents per bushel, what will 75 
bushels cost ? 

Evidently, ^ as many dollars as there are bushels. 

2 )75 

37.50 Ans. 

Illustration 2. — If rye is 85 cents per bushel, what will 
117 bushels cost? 

• If 1 bushel costs 85 cents, 

100 will cost $86.00 

10 will cost 8.50 

7 will cost 85x7= 5.85 

117 will cost $99.35 Ans. 

III. 3.— What is the interest of $150 for 2 yr. 3 mo. 15 da. f 

Int. for 2 years = $18.00. 

Int. for 3 mo. = (J of 2 yr.) 2.25 
Int. for 15da.»=: (^ of 3 mo.) .375 

Int. of $150 for 2yr. 3 mo. 15 da. == $20,625 Ans. 

456. What is Practice ? 467. Is there any similarity in the methods of 
solving examples by Practice ? 468. Can any rules be given that will be 
applicable generally ? Why not ? Upon what must the pupil depend ? 
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Illustration 4. — What is the value of 12 A. 3 B. 20 rods 

of land at $60 per acre ? 

$60 

12 

Value of 12 acres = 720 

2 R. = i acre = 30 

1 R. = i of 2 R. = 15 

'' 20 rds. = i of 1 R. = 7.50 



2 



it 



$772.50 Ans. 

III. 5. — What will 2 gals. 2 qts. 1 pt. of molasses cost at 50 
cents per gallon ? 

Cost of 2 gals. = $1.00 
2 qts. = J of 2 gals. = 25 
1 pt. = J of 2 qts. = 6J 

Whole cost =$1.31 J Ans. 

III. 6. — What will 600 bushels of potatoes cost at 37^ cents 
per bushel ? 

If the price were 25 cts., the cost would be J of $600 = $150 
If the price were 12J c. , the cost would be ^ of $1 50 = 75 

And since the price is 25 + 12^ cts., the cost must be $225 Ans. 

III. 7. — What is the cost of 848 yards of cloth at 75 cents 
per yard ? 
If the price were 50 cts. per yard, the cost would be J of 

$848 = $424 

If the price were 25 cts., the cost would be ^ of $424 = 212 

And since the price is 50 + 25 cents, the cost must be ... $636 

III. 8. — What is the cost of 3| yards of silk at $1.25 per 

yard ? 

The cost of 3 yds. at $1.25 = $3.75 



It tt 
tt ti 



iyd. 


n 


== 


m 


iyd. 


It 


:^ 


31i 


iyd. 


n 


. ^ 


15f 



Whole cost = $4.84| 
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MISCELLANEOUS EXAMPLES. 

2231. What is the sum of |, \l .27, and .785? 

2232. What will 84 ft. 7 in. of hemp rope cost at 12^ cents 
per foot ? 

2233. What will 31 tubs of butter cost at 17| cents per lb., 
each weighing 53| lbs. ? 

22i34. Suppose 4 of the above tubs of butter are spoiled in 
transportation, and are sold at 93 per cent, loss, what must be 
the price per lb. of the remainder, that 11 per cent, on the cost 
of the whole may be gained ? 

2235. A speculator went from Boston to Racine in July, 1858. 
He was absent 4 weeks. Ti^avelling and other expenses, 
$198.56. He purchased 20000 bushels of wheat at 15 cents per 
bushel. Paid 25 cents per bushel for transportation t<J Ro- 
chester. Draft 5 per cent. Pays 6J. cents per bushel for get- 
ting ground. Pays 58^ cents per bbl. for getting it barreled 
up, allowing 5 bushels to the barrel, and 25 cents per bbl. for 
transportation to Boston. What does his flour cost him ? 

2236. He sells it for $4.87^ per bbl., on a note of 4 months, 
without interest. . Discounts the note at the Suffolk Bank, and 
allowing himself 6 per cent, on $15000 taken with him for 2 
months, what is his profit ? 

2237. On a certain subscription paper for the purchase of a 
church bell is entered $1500, 13 per cent, of which is considered 
worthless. 2 per cent, is paid for collecting the remainder. 
The bell fixtures are worth $137.50, and the cost of transporta- 
tion and other expenses for hanging will be $57.81. How large 
a bell can be purchased with the remaining money, at 25 cents 
per pound ? 

2238. What is the difference between the legal and accurate 
interest of $7662.31 from August 5th, 1859, to May 30th 
1862f 
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2239. The largest bell on this coDtiDent is the one on the 
Notre Dame Cathedral, Montreal. It was imported from Eng- 
land in 1848, and weighs 29400 lbs. The largest bell in Eng- 
land is the "Great Peter of York,'' which weighs 26000 lbs. 
If the diameter of the Montreal bell be 7 feet 6 inches, what will 
be the diameter of the Great Peter ? 

2240. How much sand will pass in 15 minutes in an hour- 
glass, the cone being 4 inches in diameter at the base, 6 inches 
high, and f full ? 

2241. What is the government tonnage of a double-decked 
vessel, length 187 feet, width 36 feet, depth 25 feet ? 

2242. A father left j% of his estate to his son, /g of the re- 
mainder to his daughter, and the balance to the widow. The 
difference between the son's and daughter's portion was $7000. 
What was the widow's portion ? 

2243. If A. and B. can do a piece of work in 6 days, B. and 
C. in 8 days, and A. and C. in 10 days, in what time can each 
do it alone ? 

2244. How many reams of paper will it take to print an edi- 
tion of one thousand copies of this Arithmetic, allowing one 
quire waste to each ream ? 

2215. If a person put his note of $1000 for 60 days in bank, 
how much money would he receive thereon, at the usual rate of 
discount ? 

2246. For what amount must a note be drawn to obtain $600 
from a bank for 60 days ? 

2247. A person sold a horse worth $150 for $180, taking one 
half cash, and the balance in a note for 6 months, without inte- 
rest. How much does he make ? 

2248. What price must I put on flour that cost me $7.31 per 
bbl., so that I can afford to fall 6 per cent., yet make 12 per 
cent., allowing interest on the investment for 60 days ? 

25* 
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2249. Whaf Kill a telegraph wire ^ of an inch in diameter 
weigh, extending from Washington to Baltimore, a distance of 
42 miles ? 

2250. What will be the surface of the above wire ? 

2251. If a cask holding six gallons contains 15000 bullets | 
an inch in diameter, how mach water will fill the cask ? 

2252. How many tons of iron would be necessary to lay a 
railroad track between Philadelphia and Baltimore, distance 98 
miles, allowing each rail of twenty feet in length to weigh 340 
pounds ? 

2253. The range of the thermometer each day at 12, M., for 
the week ending July 10th, 1858, was as follows : 98©, 85°, 90^, 
940, 950 960, 970. What was its average height ? 

2254. How many bricks will it take to build a house 24 by 
36 feet, 30 feet high, with a back building adjoining 16 by 28 
feet, 20 feet high, the walls being 12 inches thick, and the bricks 
8 by 4 by 2 ; there are in the house 24 windows 6 by 3, and two 
outer doors 8 by 4 ? 

2255. Two men purchased a stick of timber 30 feet long, 
three feet square at the large end, and one foot square at the 
other end. At what distance from the small end mast the stick 
be divided, so that each may have one half ? 

2256. What is the weight of a cast-iron water pipe, bore 12 
inches, thickness ^ inch, length 10 feet ? 

2257. Three men own a stack of hay in the shape of a cone, 
20 feet high, and 15 feet diameter at the base. They wish to 
divide it in such a manner that the second man shall have 10 per 
cent, more than the first, and the third 10 per cent, more than 
the second. How many feet must the first take from the top to 
get his share ? 

2258. How many feet will be left for the third man's share ? 

2259. How much ground will a horse feed over that is tied 
by a halter 30 feet long ? 

2260. There are two numbers, such that | of one exceeds f 
of the other by 107 J. What is the ratio of the numbers f 
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2261. What will pay the balance on a note of $2000, on which 
are the following endorsements, viz : 



Jan. 25th, 1860 $257.82 

Feb. 3d, 1860 128.93 

June 17th, 1861 97.71 



May 5th, 1862 $487.31 

July 3d, 1862 523.91 

Aug. 5th, 1862 281.27 



Date of note, Dec. 12th, 1859. Settlement, Sept. 23d, 1862. 

2262. If I purchase tea at 48 cents per lb., pay 7 per cent. 
for expenses, and allow 8 per cent, for bad debts, what must be 
my price to gain 17 per cent, on the cost ? 

2263. How many feet in length is the Atlantic cable, allowing 
it to be 3000 statute miles long ? 

^64. The population of the United States, for the year 1840, 
was 17069454 ; for 1850, 23191074. What will it probably be 
in 1860? 

2265. Two men carry a weight of 300 lbs. suspended from a 
bar 3 feet long, 2 inches from the middle. What proportion 
will each sustain ? 

2266. Goodyear & Co. send a set of exchange, amounting 
to $7000, to a commission merchant in London for investment, 
on a commission of 6 pence per £. What was the amount left 
for investment, exchange being 9^ per cent, premium ? 

2267. What is the value of a perpetuity of $1200 per annum ? 

2268. The County Road Commissioners of Rockland laid out 
a road across Ethan Allen's farm 3^ rods wide, and | of a mile 
long, and allowed him $2.50 per rod for fencing, and $37.00 per 
acre for the land taken. What did he receive for damages?^ 

2269. What will be the expense of filling up 1-^ acres of land 
with gravel 2 feet deep, at 23 cents per cubic yard ? 

2270. What will it cost to pave Pennsylvania Avenue from 
the Treasury Building to the Capitol, length 1 mile, width 120 
feet, at $5.00 per square yard ? 

2271. A. and B. owned a stick of mahogany timber 2 feet 
square at one end, 3 feet at the other, and 12 feet long. How 
many square feet of veneering, j\ of an inch in thickness, shall A. 
take oflF to obtain his half, allowing 45 per ct. waste in cutting ? 
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2272. How long a tether must be attached to a horse that he 
may graze over | of an acre ? 

2273. What number multiplied by | will produce 31 J ? 

2274. What part of | is 45 ? 

2275. What is the side of a cubical mound containing 5822 
cubic feet ? 

2276. An army being marshalled with the number of rank 
and file equal, wanted 35 men to make the last rank full. There 
were 75 men on file. How many men in the army ? 

2277. What time between eleven and twelve o'clock will the 
minute and hour hands be together ? 

2278. The time past 1 P. M. is equal to | of the time until 
midnight. What is the time ? 

2279. How long must a board be, 9^ inches wide, to contain 
two square feet ? 

2280. Fifteen years after a man's marriage he was twice the 
age of his wife. At marriage he was three times her age. How 
old were they when married ? 

2281. What is the entire surface of a cubical stone containing 
889017 cubic feet? 

2282. How much sheet iron will it take to make forty feet of 
stove pipe six inches in diameter, allowing one inch for seaming 
and two feet for jointing ? 

2283. How many feet of iron wire, ^^^ inch in diameter, can 
be made from a block of iron 8 by 4 by 2 inches ? 

2284. A. can do a piece of work in 5, B. in 7, and O. in 11 
days. How long will it take them all to do it ? 

2285. Bought 20 dozen eggs at the rate of 3 for 2 cents, and 
sold them for 20 cents a dozen. What is the per cent, gain ? 

2286. Reduce tWA» tSIS?» and ^fjg to lowest terms. 

2287. Standing on the tower of a church I dropped a bullet, 
and observed 3^ seconds elapse before it struck the ground. 
What was my height f 

2288. A note of $514.47 was on interest from Aug. 1, 1859, 
to July 7, 1861. It then amounted to $6000. What was the rate t 
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2289. A person, after spending ^, ^, 1, and ^ of his money, 
finds he has $80 left. How much had he at first ? 

2290. What is the interest on $11111.11 for 11 yrs. 11 mo. 
11 days? 

2291. What will it cost to pave, a sidewalk 67 feet 5 inches 
long and 16 feet wide, the curbstone costing $.87^ per foot, 
bricks $9.00 per thousand, and the labor $.62^ per square yard, 
allowing 5 per cent, waste on the bricks ? 

2292. A person borrows a certain sum of money at 6 per 
cent., and lends ^ of what he borrowed at 7 per cent., and the 
other half at 9 per cent At the end of the year he finds that be 
has gained $96 by the operation. What was the sum borrowed ? 

2293. A person uses ^ of a tree for rails, ^ of the remainder 
for posts, then finds he has 60 feet left. What was the height 
of the tree ? 

2294. A owns ^ of a ship, and sells | of his share to B. B. 
sells ^ of his part to C. What is C.'s part worth, if the whole 
ship is worth $60000 ? 

2295. If A. can do a piece of work in 6| days, B. in 9| days, 
and C. in 15^ days, in what time can they do it if all work 
together ? 

2296. A.'s age is double that of B.'s, and B.'s is three times 
that of C.'s. The sum of their ages is 140 years. What is the 
age of each ? 

2297. How many more acres will 36 miles perimeter enclose 
in the form of a circle than in the form of a square ? 

2298. How many acres if in the form of a hexagon ? 

2299. What would it cost to dig a canal from Baltimore to 
Washington, 36 miles, 20 feet wide and 6 feet deep, at 12 cents 
per cubic foot ? 

2300. On what day of the week will the 4th of July, 1866, 
fall? . 

2301. From a cone 10 inches high, and base 6 inches, was 
^t a sphere 4 inehes in diameter. What was the ratio between 
the purtfl ? 
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2303. What was the length of the string with which Queen 
Dido surrounded the site of Carthage, the area being a circular 
'*Hide'»? 

2304. Of what width was it necessary to cut the string, the 
ox hide being 5 feet square ? 

2305. An hour-glass, with a cone 3 inches in diameter at the 
base, 4 inches high, and | filled with sand, was set at 12 o'clock. 
What was the height of the sand in the upper cone at 12 o'clock 
and 20 minutes ? 

2306. If a four-cent loaf weigh 8 ounces when flour is $S.37^ 
per bbl., what ought it to weigh when flour is $6.00 per bbl., 
allowing 1 cent for making ? 

2307. On a circular railway, 60 rods in diameter within the 
inner rail, is a car, with its wheels firmly attached to an axletree 
8 feet 3 inches long. What must be the diameter of the outer 
wheel, the inner one being 3 feet, that the car may run without 
difficulty ? 

2308. What must be the dimensions of a cylindrical cistern 
10 feet deep to contain 6000 gallons of water ? 

2309. Required the proof of the last example. 

2310. A bank failing, assigns its property to a trustee, and 
after two months he agrees to pay the creditors in instalments 
of 10 per cent, each, without interest, as often as he can collect 
sufficient funds, till all the assets are paid out. In three months 
more he makes the first payment of 10 per cent. Twelve months 
after he made a second payment. Two months after this. A., 
whose original claim was $7000, sells his demand for 37^ cents 
on a dollar, and takes in payment a note at 4 months. In two 
months he finds this note not bankable, and sells it for 70 per 
cent., taking pay in coin. What per cent, of the original debt 
did he realize, allowing interest ? 

2311. A man bought a horse and gave his note, payable in 6 
months, with interest. Afterwards he sold the horse, taking a 
note for 6 months, with interest, and finds the note he got for 
the horse will amount to $208, which is a gain of 30 per eent^ 
on the amonnt of the first note. What was its face ? 
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2312. A Loan and Fund Association guaranteed $500 to a 
shareholder at the expiration of 8 years, for the monthly pay- 
ment of $3.00 per share. Charles Johnson took 4 shares, and 
held them 5 years, paying his monthly dues. He then drew a 
loan from the association of $1200.00 on his whole stock, and 
made an additional payment of $6 per month as interest. What 
did the loan cost on the day of purchase ? 

2313. An hour-glass, with a cone 8 inches high, 6 inches in 
diameter at the base, and | full of sand, was set at 1 o'clock. 
What time was it when the sand had fallen 1 inch ? 

2314. How many gallons in a cistern 16 feet long, 11 feet 
wide, and 13 feet deep ? 

2315. How many cubic feet in the hold of a vessel that will 
contain 3237 bushels of corn ? 

2:316. Bought of Baring & Brothers a set of exchange 
dated Sept. 29th, 1859, amounting to £4000 6s. 6d., and draw- 
ing 4 per cent, interest. What is it worth in New York Aug. 
12th, 1861, exchange being 11 J per cent. ? 

Note. — The English compute accurate interest. 

2317. What is the length of the side of an equilateral triangle, 
whose area is just one acre ? 

2318. Required the number of revolutions a log 12 feet in 
length would perform in describing a circle, diameters of its 
ends 2 and 3 feet, respectively. 

2319. How many bushels of wheat must a person take to 
mill to obtain 6000 pounds of flour, the miller taking r^^ for 
toll and j\ being bran ? 

2320. The solid granite columns of the Treasury Building, 
Washington, D. C, are 31 feet 7^ inches high, 4 feet 6 inches 
diameter at the base, and 3 feet 6 inches diameter at the top. 
What would be the weight of 80 such columns ? 

2321. The G. G. string of a piano consists of a steel wire J^ 
of an inch in diameter, wound with a wire ^'^j of an inch in dia- 
meter. How many feet of covering wire will wind a G. G. string 
5 feet in length ? 
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2d22. A, B, and C made a contract to sprinkle 4^ miles of a 
street in a city, during 7 months, for $500. They were to dis- 
tribute, daily,'- 1000 gallons of water equally over the street. 
They then agreed to diride the contract^ A taking the first third, 
B the second, and C the third ; and, in consideration of there 
being a hill in the iniddle of B's section, 6 per cent was to be 
allowed on all carried beyond the first third of that section. 
They obtained their water \ a mile from A's seetion, so that B 
hauled his water ov«r A's, and hauled his over A's and B's 
sections. They further agreed to divide the amount received in 
proportion to the number of hundred weight actually carried 1 
rod. What was each man's share ? 

2328. Zalmott Brewster agreed to sink a shaft for the Willa- 
mette Mining Company, 8 feet in diameter and 100 feet deep^ 
for $4000. The material brought out was to be deposited in a 
ring around the mouth of the shaft 8 feet deep, commencing 12 
feet from the centre. It was estimated to cost 10 cents per 
cubic foot for digging gravel, and 50 cents for stone, and 1 cent 
per cubic foot for every foot the material was carried from the 
mouth of the shaft. After digging 70 feet the Company deemed 
it advisable to stop the labor, and agreed to pay the contractor 
5 per cent, advance on what was then actually due to relinquish 
bis contract. What did the shaft cost the Company, 30 feet 
being gravel and the remaining distance rock ? 



THE END. 
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